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OVERVIEW TO THESIS PORTFOLIO 
This thesis was completed in part fulfilment of the Doctorate in Clinical Psychology. 
It is divided into two chapters: chapter one is a systematic review of the literature 
investigating impulsivity in forensic populations; and chapter two is an empirical 
study investigating the predictive utility of selected impulsivity measures to identify 






















PORTFOLIO THESIS ABSTRACT 
Purpose: The systematic review summarised the research investigating potential 
risk factors for impulsive behaviours in forensic populations. The empirical study 
examined the predictive utility of clinician rated, self-report and behavioural 
measures of impulsivity in detecting violence and antisocial behaviour in forensic 
mental health inpatient settings. 
Method: The review is comprised of 9 studies identified through electronic database 
searches using a structured search strategy and predetermined inclusion criteria. 
The empirical study employed a cross-sectional design using retrospective and 
prospective statistical analysis. Forty-three participants were recruited from secure 
forensic mental health inpatient settings across Scotland and data collected from 
clinician rated, self-report and behavioural measures of impulsivity.  
Results: The review found original evidence to suggest that traumatic brain injury, 
substance and alcohol misuse, trauma and sleep as possible predictors of impulsive 
behaviour in forensic populations. The empirical study found a relatively consistent 
relationship between impulsive behaviour and violent or antisocial behaviour in a 
sample of forensic mental health inpatients.  
Conclusions: The systematic review identified a limited number of risk factors 
thought to influence impulsive behaviour in forensic populations. The review 
highlights the need for future research with improved methodological design to 
further explore contributory factors for increased levels of impulsivity. Findings from 
the empirical study reveal clinician rating of impulsive behaviour to be the most 
sensitive in predicting future incidents of violent and antisocial behaviour, which may 











This thesis is in two parts and is focused on impulsivity in forensic populations.  
The first part is a systematic review, which considered published research 
examining possible causes for impulsive behaviour in forensic populations. This 
review identified nine research papers which revealed head injury, substance or 
alcohol misuse, traumatic experiences and sleep problems as potential risk factors 
for higher levels of impulsiveness. More research is needed to work out how strong 
the relationship is between the risk factors identified in the study and impulsive 
behaviour amongst forensic populations. 
The second part is an original research study. It focused on examining selected 
assessment tools of impulsive behaviour and their ability to predict violent and 
antisocial behaviour. The people who took part in the study were patients currently 
residing in secure forensic mental health inpatient settings within Scotland. The 
findings of the study showed that clinician rating and self-report measures of 
impulsivity to be the most predictive of future violent and antisocial behaviour. 
Further research is needed with more people taking part and longer follow-up 
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Abstract 
Background: Elevated levels of impulsivity are considered a significant risk factor 
for violent behaviour within forensic populations. A comprehensive review of factors 
associated with impulsivity in forensic settings is lacking. The current review aims to 
collate and critically evaluate existing research examining possible causes for 
increased levels of impulsivity in forensic populations.  
Method: A systematic review of the current literature was conducted. Multiple 
electronic databases including PsycINFO, MEDLINE, EMBASE, and ProQuest 
Criminal Justice and Social Sciences were searched. Methodological quality 
assessment of eligible articles was completed prior to a narrative synthesis of 
findings.  
Results: Nine studies were included for review. Overall, the research was rated to 
be of “adequate” to “good” quality. Studies were limited in their use of prospective, 
longitudinal methodological design to assess the relationship between study 
variables and impulsive behaviour. Risk factors for elevated levels of impulsivity 
which emerged included traumatic brain injury, substance or alcohol misuse, 
traumatic experiences and sleep problems. 
Conclusions: The evidence-base exploring possible causes for elevated levels of 
impulsivity in forensic populations is not well established and further research is 
required. However, the reviewed studies offer valuable information to clinicians 
when screening for potential underlying causes for impulsiveness in this population.  
 
Keywords: Impulsivity, systematic review, forensic, traumatic brain injury, 
substances, alcohol, trauma, sleep 
 








Violent behaviour is considered one of the leading causes of death of individuals 
aged 15-44 years old and results in significant financial costs to the public (Krug, 
Mercy, Dahlberg & Zwi, 2002; Butchart, Mikton, Dahlberg & Krug, 2015). For 
example, the annual cost of violence to society in England and Wales is estimated 
to be £20 billion (Rutherford, Zwi, Grove & Butchart, 2007), with an estimated global 
cost of £7 trillion (Hoeffler, 2017).  
Violence and aggression are of particular concern to healthcare providers in acute 
psychiatric and forensic mental health settings, with violent incidents resulting in 
potential injury to clients and staff, whilst also negatively impacting on treatment 
delivered by healthcare professionals (Iozzino, Ferrari, Large, Nielssen & De 
Girolamo, 2015). Bowers et al (2011) found in a review of international studies that 
overall incidence of violence by service users in inpatient settings was 32.4%. 
Further still, rates of violent and aggressive behaviour are higher across forensic 
settings (National Collaborating Centre for Mental Health UK, 2015). Therefore, the 
assessment of violence risk is a key responsibility of professionals working within 
criminal justice and forensic mental health settings.  
Whilst there are approximately 200 structured tools available for the assessment of 
violence risk in forensic psychiatric and criminal justice settings, present data 
suggests most have poor to moderate predictive utility (Douglas, Pugh, Singh, 
Savulescu & Fazel, 2017) highlighting the challenges to professionals in assessing 
the multiple precipitants and contextual factors in violent crimes. Structured 
professional judgement is perhaps the most widely used method to predict future 
violence, considering dynamic (potential to change) and static (historical or 
predisposing) risk factors (Hart & Logan, 2011). In their meta-analysis of violent risk 
factors in psychiatric settings Witt, van Dorn & Fazel (2013) identified that the most 
robust static factor was the extent of the individuals’ criminal past in predicting future 
violence. However, they revealed a number of significant dynamic factors including 
hostile behaviour, recent drug misuse, non-adherence with psychological therapies 
or medication, higher levels of impulsivity, recent substance or alcohol misuse. 
Therefore, when examining cognitive contributors to violence risk, it is unsurprising 
that items assessing impulsivity are regularly included in widely used violence risk 
assessment tools such as the Historical Clinical Risk Management (HCR-20) and 
Violence Risk Scale (VRS) (Klepfisz, Daffern, & Day, 2016). 
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Impulsivity is widely recognized as a multidimensional concept, defined as a 
‘predisposition toward rapid, unplanned reactions to internal or external stimuli 
without regard to the negative consequences of these reactions to the impulsive 
individual or to others’ (Moeller, Barratt, Dougherty, Schmitz & Swann, 2001, p. 
1784). Perhaps due to the multifactorial nature of impulsive behaviour, there is no 
unified conceptualization. This has led to a variety of terms being attributed to 
impulsiveness which can predominantly include disinhibition, impulsivity, self-control 
and impulse control (Stein, Hollander & Liebowitz, 1993; Bari & Robbins, 2013). 
However, the most widely used models of impulsivity draw upon behavioural and 
personality theories. Initial personality theories categorized impulsivity as a 
component of the Five Factor Model’s Extraversion factor (McCrea & Costa, 1987). 
Later research attempted to understand impulsivity as a distinct personality trait, 
however disagreement of which sub-traits comprise impulsivity has led to many 
interpretations being proposed. Perhaps most notably, Barratt (1993) 
conceptualized impulsivity as being an aspect of personality that includes lack of 
inhibition, sensation seeking and extraversion. Assessment of impulsive personality 
traits is commonly completed through use of self-report measures such as the 
Barratt Impulsiveness Scale (Patton, Stanford, & Barratt, 1995) and Eysenck 
Impulsiveness Scale (Eysenck, Pearson, Easting, & Allsopp, 1985). More recently, 
behavioural models consider impulsivity as comprised by two distinct components; 
impulsive choice (risky decision making) and impulsive action (disinhibition) 
(Reynolds, Ortengren, Richards & de Wit, 2006; Dalley, Everitt & Robbins, 2011). 
Behavioural aspects of impulsivity are typically assessed using neuropsychological 
or laboratory measures to examine these state-like impulsive characteristics.  
From a neuropsychological perspective, elevated levels of impulsivity are 
considered a significant risk factor for violent behaviour within forensic populations 
(Mudde, Nijman, van der Hulst, & van den Bout, 2011). Using a prospective 
research design, Bousardt, Hoogendorn, Noorthoorn, Hummelen & Nijman (2016) 
report that self-reported impulsive traits predicted violent behaviour amongst 
forensic psychiatric inpatients. Furthermore, a recent meta-analysis discovered 
violent offenders displayed greater impairments on measures of impulsivity than 
non-violent offenders (Janes, McIntosh, O’Rourke & Schwannaeur, 2018). This 
supports a view that amongst forensic populations, as an individual’s arousal level 
increases, the inability to inhibit one’s impulses may trigger serious aggressive or 
violent incidents, whilst also demonstrating that impulsivity may hold predictive utility 
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for reoffending across forensic mental health services (Sedgwick, Young, Das & 
Kumari, 2016).  
Despite strong indications for the relationship between impulsivity and violent 
behaviour within forensic settings, there appears to be a paucity of research 
exploring the risk factors for impulsive behaviour within this population. A 
biopsychosocial approach may hypothesise that factors influencing 
neurodevelopment and damage to key brain regions involved in the underlying 
processes of impulsivity would increase the likelihood of impulsive behaviour being 
displayed (Moeller et al, 2001; Dalley, Everitt, & Robbins, 2011). Dalley and Robbins 
(2017) review the critical areas within the brain pivotal to impulsivity and conclude 
that striatal interactions within the prefrontal cortex and hippocampus play a key role 
in the manifestation of impulsive behaviour.  
Beech, Carter, Mann & Rothstein (2017) report that forensic patients have often 
experienced abuse, neglect, lifestyle factors associated with increased risk of 
neurological impact (including alcohol misuse, substance misuse and diet) and high 
rates of traumatic brain injury throughout their lives, all risk factors for potential 
alteration in the development or structure of brain regions integral to impulsiveness. 
Spitzer, Chevalier, Gillner, Freyberger & Barnow (2006) found rates of childhood 
trauma in a forensic population to be between 41-69%. Fazel, Yoon & Hayes’s 
(2017) recent meta-analysis for prevalence of drug and alcohol disorders in prison 
populations revealed approximately 25% of all newly incarcerated prisoners (both 
sexes) had an alcohol use disorder and similar rates were found for substance use 
disorders. Early life emotional trauma and substance or alcohol abuse has been 
shown to negatively alter neurodevelopment including synaptic organisation of 
neural pathways (Arden & Linford, 2009). Traumatic brain injury can often result in 
physical damage to the cerebral cortex, with affected frontal regions specifically 
linked to violent and criminal behaviour (Williams, 2012). A meta-analysis 
investigating the prevalence of traumatic brain injury in overall offending populations 
discovered a rate of approximately 60% (CI: 48.08 to 72.41) (Shiroma, Ferguson & 
Pickelsimer, 2010).  
1.1 Objectives of the current review 
It is evident from epidemiological studies that forensic populations may be more 
susceptible than general populations to experience risk factors assumed to increase 
the likelihood of impulsive behaviour. The current review aims to systematically 
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examine the current literature which explores factors associated with impulsivity in 
forensic settings (Warburton & Stahl, 2016).  
2. Method 
2.1 Review protocol 
The review adopted a standardised protocol submitted to PROSPERO (Centre for 
Reviews and Dissemination - University of York, 2009) and used as a guideline for 
the review procedure.  
2.2 Search strategy 
The primary author conducted an exploratory search to ensure a similar review had 
not previously been carried out using Google search engine and the Centre for 
Reviews and Dissemination (University of York). No relevant reviews were 
identified.  
The following electronic bibliographic databases were searched from inception until 
January 2018: PsycINFO, MEDLINE, EMBASE, and ProQuest Criminal Justice and 
Social Sciences. Databases were searched using BOOLEAN operators and 
included searching within full text of article. To ensure a broad inclusion of 
appropriate search terms for the review, existing articles exploring impulsivity and 
forensic populations were examined. Reference lists of included papers for review 
were also searched. Final search terms used were: 
•  Terms related to impulsivity: “impuls*” OR “impulsiveness” OR “impulsive 
behaviour”, OR “impulse control” OR “inhibitory control” OR “response inhibition” 
OR “delay discounting” OR “motor inhibition” OR “disinhibition” OR “motor control”  
• Terms related to forensic populations: “forensic psychiatr*” OR “personality 
disordered offender*” OR “mentally disordered offender*” OR “forensic service” OR 
“forensic inpatient” OR “forensic mental health” OR “inmates with mental illness” 
OR “secure unit” OR “forensic psycholog*” OR “secure hospital” OR “prison” OR 
“convict” OR “offend*”  
• Terms associated with empirical studies, specifically predictive research: “predict*” 
OR “prospective” OR “caus*” OR “associati*” OR “risk” OR “contribut*” OR “factor*” 
OR “correlat*” 
2.3 Study selection criteria  
 17 
2.3.1 Population 
Male and female forensic populations were considered for this review, inclusive of 
forensic psychiatric and prison settings. Adult and juvenile samples were included. 
General adult and juvenile mental health samples were excluded as risk factors 
specific to forensic populations were of interest for the review. 
2.3.2 Intervention 
Studies were only included in the review if they examined the relationship between a 
given risk factor and level of impulsivity determined by clinician rating, self-report or 
behavioural measures.  
2.3.3 Outcome  
The main focus of the review considered levels of impulsivity as an outcome 
(dependent variable) using a published clinician rating, self-report or behavioural 
measure (for example, a computerised or neuropsychological measure) of 
impulsivity. In the absence of accompanying self-report or behavioural assessments 
of impulsivity, studies utilising genetic testing or physiological assessments were 
excluded. 
2.3.4 Study design 
This review paper considered a wide variety of studies including observational 
studies, both prospective and retrospective whereby the focus of the study 
considered risk factors associated with impulsivity in forensic populations. On this 
basis, between group studies were excluded from final review. Non-English 
language studies were not considered for the study due to resource limitations.  
2.4 Study selection 
A PRISMA flow diagram of search results is displayed in Figure.1 depicting the 
article search and review process. The initial search yielded 5952 studies of which 
2066 were duplicates. Titles and abstracts were subsequently reviewed by the 
author using the study selection criteria outlined above which resulted in 291 
remaining studies. Upon full-text review of the remaining articles 9 studies were 
included for narrative review.  
2.5 Quality assessment 
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In order to assess the quality of studies which met inclusion criteria for the review, 
the National Institute for Care and Excellence (NICE) Quality Appraisal Checklist for 
Quantitative Studies Reporting on Correlations and Associations (NICE, 2012), an 
assessment tool relating to methodological quality was used. This quality tool was 
tailored to meet the objectives of the review comprising of 13 questions which 
considered study rationale and objectives; recruitment of participants; validity and 
reliability of outcome measures and statistical analyses (see Appendix B). Ratings 
were allocated by the lead author to each aspect of the study using a three-point 
Likert-scale system depending on whether the criteria were ‘not reported’ or ‘not 
met’, ‘partially met’ or ‘definitely met’ before being awarded an overall quality score 
(maximum score of 26). Total quality scores were converted into a percentage to 
easily determine the quality of the studies included in the review. Based on arbitrary 
cut-offs, studies with a quality percentage of 70% or more were considered to be 
methodologically more robust (see Appendix C). An independent rater assessed two 
thirds (n=6) of studies included for narrative review to certify that assessment scores 
were reliable and valid. The subsection of studies assessed by the independent 
rater were selected using a random number generator. Assessors were observed to 
agree on 92% of items overall, with a substantial inter-rater agreement level 
achieved (k=0.79) (McHugh, 2012). Consensus was reached through discussion 
and final ratings agreed upon. 
2.6 Data extraction 
Information was extracted using a pro-forma which considered inclusion criteria and 
allowed for systematic recording of key findings. Information extracted included 
study population, methodology, measure of impulsivity, potential predictor(s) of 
impulsivity, statistical analyses and key conclusions. 
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3. Results 
3.1 Study characteristics 
Nine full text articles met the inclusion criteria. A summary of study characteristics 
and findings are shown in Table.1. The majority of articles were cross-sectional in 
design (n=6), with the remaining studies employing a longitudinal design (n=3). All 
studies were set in forensic settings with participants recruited from a prison 
population (n=3), adolescent offender population (n=4) and forensic psychiatric 
population (n=2). The total sample of studies reviewed contained 3733 participants 
comprised of prison population (n=2080); adolescent offender population (n=1545) 
and forensic psychiatric population (n=208). The mean age of participants included 
in the nine studies reviewed ranged from M=15.7 years to M=41.9 years. The 
majority of participants were male (n=4 studies used male only participants), with 
total number of male participants n=3630 (97%). 
3.2 Methodological review 
Quality assessment ratings for included studies can be found in Appendix C. Three 
studies were categorized as having “good” study quality (Carli et al, 2014; 
Sergentanis et al, 2014; Van Veen, Karsten & Lancel, 2017) obtaining an overall 
quality score of ≥70%. The remaining six studies were deemed as having 
“acceptable” quality (Bevilacqua et al, 2012; Davis et al, 2017; Kamphuis, Dijk, 
Spreen & Lancel, 2014; Schwartz, Connolly & Brauer, 2017; Schwartz, Connolly & 
Valgardson, 2017; Walters & Kiehl, 2015). A number of studies dropped marks due 
to insufficient information provided to rate specific items as being present, such as 
recruitment process, inclusion/exclusion criteria and power calculations. However, 
this may represent poor reporting quality as opposed to methodological flaws. The 
absence of more objective measures of impulsivity (e.g. neuropsychological or 
laboratory tasks) also applied to all studies (see 3.3 for details).  
Three studies were longitudinal and prospective in design (Davis et al, 2017; 
Schwartz, Connolly & Brauer, 2017; Schwartz, Connolly & Valgardson, 2017) which 
may be deemed as more methodologically robust than the remaining six cross-
sectional studies Carli et al, 2014; Sergentanis et al, 2014; Van Veen, Karsten & 
Lancel, 2017; Bevilacqua et al, 2012; Kamphius et al, 2014; Walters & Kiehl, 2015) 
in examining the temporal relationship between chosen variables and impulsive 
behaviour.   
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None of the included studies provided a-priori power calculation, therefore post-hoc 
analyses were completed using G Power based on sample size and number of 
tested variables (McCrum-Gardner, 2010). All studies were powered to detect small-
medium effect sizes, with a power level of 0.80 and a significance level of <0.05 
(Faul, Erdfelder, Buchner & Lang, 2009). Studies included in the review recruited 
sample sizes ranging from 96 to 1354. 
3.3 Measures of impulsivity 
All 9 studies utilized either self-report (n=8) or clinician-rating measures (n=1). No 
behavioural or neuropsychological measures of impulsivity were used. In the 
majority of studies, the Barratt Impulsiveness Scale (BIS) (Barratt, Patton & 
Stanford, 1995) was used to assess impulsivity (n=5). The BIS is arguably the most 
frequently administered self-report measure used to assess impulsive behaviour, 
demonstrating good internal consistency (Cronbach’s α = .71 for total score) and 
satisfactory test-retest reliability for use in forensic populations (Haden & Shiva, 
2008; Stanford et al, 2009). The BIS contains 30 items attending to motor, 
attentional and non-planning aspects of impulsivity with a recommended cut-off 
score of ≥72 to identify individuals who are highly impulsive (Stanford et al, 2009). 
 
In the remaining studies (n=4), subscales from assessment tools focusing on 
impulsive behaviour were used for analysis: 1) The Disinhibition subscale (4-items 
examining need for stimulation, lack of realistic long-term goals, impulsivity, and 
irresponsibility) from the clinician-rated measure, Psychopathy Checklist-Revised 
(PCL-R - Hare, 1980) was used in one study; and 2) The Impulse Control subscale, 
drawn from the Weinberger Adjustment Inventory (WAI - Weinberger & Schwartz, 
1990) was used in three studies (the 7-item Suppression of Aggression subscale 
from the WAI was additionally used in one of the reviewed studies). The Impulse 
Control subscale consists of eight items examining overall behavioural control and 
demonstrates good internal consistency (Cronbach’s α = .79) (Knight et al, 2012). 
The complete assessment tools to which they belong have been found to be valid 
and reliable in offending populations (Hare et al, 1990; Huckaby, Kohler, Garner & 
Steiner, 1998).  
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Table 1. General characteristics of the 9 studies included for full review 
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3.4 Potential predictors of impulsivity 
All nine articles included for full-text review contained analyses exploring an 
association between a chosen predictor (independent variable) and impulsivity 
(dependent variable). Table 2 (cross-sectional studies) and Table 3 (longitudinal) 
detail the potential predictors of impulsivity examined, statistical analyses and 
findings. From the reviewed studies, four main predictors of elevated impulsivity 
were investigated by researchers; traumatic experiences, head injury, substance 
misuse (illicit drugs or alcohol) and sleep (sleep quality or sleep disorders). 
3.4.1 Trauma 
The relationship between traumatic experiences and impulsivity was considered in 
four studies. Traumatic experiences included childhood trauma/maltreatment 
(Bevilaqcua et al; Carli et al, 2014; Sergentanis et al, 2014) and victimisation, 
defined as exposure to violence (Davis et al, 2017).  
Two studies found that childhood trauma predicted higher levels of impulsivity 
(Sergentanis et al, 2014; Carli et al, 2014), particularly childhood sexual abuse and 
physical neglect as rated by the Childhood Trauma Questionnaire (CTQ - Bernstein 
et al, 2003). One study did not identify a significant effect between childhood trauma 
and impulsivity (Bevilaqcua et al, 2014). 
The remaining study examined the relationship between victimisation and impulse 
control (Davis et al, 2017), assessed using the victimisation subscale of the 
Exposure to Violence Inventory (Selner-Hagan, Kindlon, Buka, Raudenbush & Earls, 
1998). Example items on the EVI included whether participants had been subjected 
to sexual assault or been attacked with a weapon. Overall findings suggest that 
higher prevalence of victimisation in early life was associated with poorer impulse 
control across multiple time points throughout adolescence (Davis et al, 2017). 
3.4.2 Head injury and neurological investigations 
Two studies explored the relationship between head injury and impulse control 
(Schwartz, Connolly & Brauer, 2017; Schwartz, Connolly & Valgardson, 2017). Both 
studies drew their sample from the Pathways to Desistance study, a multi-site 
longitudinal study of adolescent offenders (Mulvey, 2011). In both studies, head 
injury was assessed using a single self-reported question asking whether the 
participant had sustained a head injury (12 month prior to baseline and 
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subsequently at each follow up assessment for the duration of the study) severe 
enough to result in loss of consciousness or require medical review. In a series of 
pathway models (b =.08, p < .05), Schwartz, Connolly & Brauer (2017) found early 
head injury was consistently associated with poorer self-control, as assessed by the 
Suppression of Aggression and Impulse Control subscales of the WAI. Similarly, 
Schwartz, Connolly & Valgardson (2017) discovered head injury predicted 
significant decreases in impulse control (p < 0.001) as assessed using the Impulse 
Control subscale across multiple time points using cross-lagged path model 
analysis.  
In addition, one study included in the review examined the relationship between 
neurological findings and impulsive behaviour (disinhibition) (Walters & Kiehl, 2015). 
Findings revealed that lower levels of grey matter volume (GMV) in the 
hippocampus were significantly associated with increased scores on the 
Disinhibition subscale of the PCL-R (Hare, 1980), whereas general brain volume 
and GMV in the amygdala failed to yield a significant relationship with disinhibition 
scores.  
3.4.3 Alcohol and substance misuse 
Four studies explored history of alcohol and substance misuse as a predictor for 
elevated levels of impulsivity (Carli et al, 2014; Davis et al, 2017; Kamphius et al, 
2014; Walters & Kiehl, 2015). Alcohol or substance misuse was consistently found 
to significantly predict impulsive behaviour across all studies which included this 
variable. However, methods of assessing alcohol or substance use varied greatly 
across studies. Davis et al (2017) asked participants to respond to a single self-
report question related to levels of binge drinking in the past 12 months. In another 
study, the presence of a substance use disorder was detected through clinical 
interview by a specifically trained psychiatrist or psychologist (Carli et al, 2014). 
Kamphius et al (2014) reviewed participants’ medical case-files to identify whether a 
history of substance abuse (e.g. yes/no) was present. Whereas Walters and Kiehl 
(2015) utilised arguably a more standardised method, administering the Addiction 
Severity Index (McLellan, Kusgner, Metzger, Peters, Smith, Grissom & Argeriou, 
1992), a brief, semi-structured interview relating to psychosocial aspects of a 
person’s substances use.  
3.4.4 Sleep 
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Two studies examined the relationship between sleep quality and/or disorders of 
sleep with impulsive behaviour (Kamphius et al, 2014; Van Veen, Karsten & Lancel, 
2017), measured using the BIS (total scores). In both studies, elevated self-reported 
levels of impulsivity were significantly predicted by poor sleep quality and insomnia 
as assessed by the Pittsburgh Sleep Quality Index (Buysee, Reynolds, Monk, 
Berman & Kupfer, 1989) and the Sleep Diagnosis List (derived from the Sleep 
Disorder Questionnaire - Douglass, Bornstein, Nino-Murcia, Keenan, Miles, Zarcone 
& Dement, 1994) respectively. Kamphius et al (2014) also report that a significant 
relationship could not be found between sleep difficulties and the structured 
professional judgement of impulsivity. 
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Table 2. Potential predictors of impulsivity - cross sectional studies 
Author(s) Predictors(s) of 
impulsivity 
Measure(s) used Statistical 
analyses 
Statistical findings Comments 
 (B)  (P) 







Linear regression  NR  0.29 Within the linear regression model, childhood 
trauma did not have a significant effect on BIS 
scores. 










































History of substance use disorders, sexual abuse 
or physical abuse, predicted higher BIS scores.  





























Sleep quality and insomnia significantly predicted 
subjective impulsivity. A robust relationship 
between sleep problems and the structured 
professional judgement of impulsivity could not 
be confirmed. 
A history of substance abuse was also a 










NR 0.003 Childhood maltreatment predicted higher rates of 
impulsivity, as well as aggression, illicit substance 
















Sleep quality and insomnia significantly predicted 
higher rates of impulsivity. 















































Grey matter volume levels in the hippocampus 
correlated significantly with disinhibition.  
Significant relationship between substance use 
and disinhibition was also detected. 
NR - not reported 
B - regression coefficient 

















Table 3. Potential predictors of impulsivity - longitudinal studies 
Author(s) Predictors(s) of 
impulsivity 
Measure(s) used Statistical analyses Key findings 
Davis et al 
(2017) 












subscale (Exposure to 
Violence Inventory) 
Auto-regressive latent 
trajectory with structure 
residuals model over 7-year 
period.  
Individuals who reported more binge drinking had 
lower impulse control. Higher victimization also 




1) Head injury Single, self- reported 
question (yes/no) 
Structural equation modeling 
to examine self-reported head 
injury as a predictor of starting 
levels and change in self-
control over 7-year period. 
Significant associations between head injuries and 
short-term changes in self-control and subsequent 
increases in aggressive delinquency. 
Schwartz et al 
(2017) 
1) Head injury Single, self- reported 
question (yes/no) 
Series of autoregressive 
cross-lagged models in which 
head injuries at earlier time 
points were used to predict 
later measures of impulse 
control over 7-year period. 
The cross-lagged paths consistently demonstrated 
evidence to suggest that sustaining a head injury was 
associated with significant decreases in impulse 
control across multiple time points.  
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4. Discussion 
4.1 Summary of findings 
This systematic review is the first to investigate evidence of potential causes for 
impulsive behaviour in forensic populations. Using a structured search strategy, nine 
studies were reviewed which adopted research design and statistical analysis 
examining the relationship between chosen variables and levels of impulsivity. 
Studies included in this review identified early trauma experiences, sleep, history of 
substance or alcohol misuse and neurological involvement (e.g. head injury) as 
potential risk factors for impulsive behaviour in forensic populations.  
 
The assessment of impulsivity in the reviewed studies was confined to self-report 
and clinician rated measures. Whilst both approaches are widely used and valid 
methods of assessment in this population, they also possess limitations which 
should be acknowledged. For example, self-reported measures in forensic 
populations may be susceptible to patient’s under reporting their difficulties, 
particularly context dependent impulses (Schmidt, Banse & Imhoff, 2015). 
Potentially due to poor introspective abilities or apprehension of being negatively 
perceived by others. Whereas, clinician rated measures may be considered more 
subjective and susceptible to inter-rater reliability issues (Ford, 2005). Of the 
reviewed studies, there was a lack of neuropsychological or laboratory measures 
used to examine the state-like behaviour of distinct impulsive components (e.g. 
response inhibition or delayed gratification) outlined in recent behavioural models of 
impulsivity.  
 
Findings illustrated that alcohol and/or substance misuse is the most robust and 
consistently reported risk factor predictive of impulsivity amongst forensic 
populations (Carli et al, 2014; Davis et al, 2017; Kamphius et al, 2014; Walters & 
Kiehl, 2015). Impulsive behaviour is strongly linked to drug and alcohol use, 
however, it may be argued that this relationship is bi-directional in nature. De Wit 
(2009) hypothesized that impulsivity may simultaneously be a determinant and 
consequence of substance or alcohol misuse. As a determinant, trait impulsiveness 
and increases in context dependent state impulsiveness have been shown to 
increase drug use (Tarter, Kirisci, Feske & Vanyukov, 2007; De Wit, 2009). Acute or 
long-term effects of drug and alcohol use itself may lead to elevated levels of 
impulsivity, perhaps due to the impact on neural mechanisms which contribute to 
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the manifestation of impulsive behaviour. For example, alcohol-related brain 
damage (ARBD) has been associated with structural changes to the brain and 
subsequent neurocognitive impairment including executive function deficits of 
response inhibition, poor planning and self-regulation (Bates, Barry & Bowden, 
2002; Zahr, Kaufman & Harper, 2011). 
 
Incidence of head injury significantly predicted increased impulsive behaviour in two 
reviewed studies (Schwartz, Connolly & Brauer, 2017; Schwartz, Connolly & 
Valgardson, 2017). Head injury is commonly associated with behavioural, emotional 
and cognitive changes. These neurobehavioural changes may easily lead to rule 
breaking behaviour and, as recent literature identifies, individuals in forensic settings 
are more likely than the general population to have sustained a head injury at some 
stage in their lives (Williams et al, 2018). It may, therefore be considered surprising 
that this review yielded only two studies which explored the relationship between 
head injury and impulsivity in forensic populations, representing a dearth in the 
current literature. Further knowledge of whether individuals who have suffered a 
head injury in forensic mental health or other criminal justice settings, experience 
poorer outcomes or are more likely to engage in offending behaviours may 
represent opportunities to improve treatment and management options for this 
subgroup. For example, the National Prisoner Healthcare Network in Scotland (NHS 
Scotland & Scottish Prison Service, 2016) recommend improvements to the 
identification of brain injury, as well a consideration of matched care interventions 
(dependent on severity of brain injury) to help support and manage individuals with 
brain injury in forensic settings. Additionally, the need for a training analysis to 
develop resources and highlight education needs for staff working with brain injured 
clients in forensic settings was also identified. 
 
The findings of this review were inconsistent regarding the relationship between 
early trauma and elevated levels of impulsivity. However, in other clinical 
populations early traumatic experiences have been associated with decreased 
volume in the hippocampal and amygdala regions of the brain (Hoy et al, 2011). In 
addition, recent research suggests that early trauma adversely impacts cognitive 
and neural mechanisms responsible for inhibitory control functions (Marshall et al, 
2016). Future studies may wish to further explore early trauma and its associations 
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with distinct components of impulsive behaviour in forensic settings to better 
understand this relationship.   
 
Sleep difficulties also emerged as a potential cause for impulsive behaviour within 
forensic psychiatric populations. Research investigating sleep problems with 
cognitive, behavioural and emotional changes is in its relative infancy. However, a 
link between poor sleep and behavioural problems may be mediated by the negative 
impact sleep loss has on the functioning of frontal pathways (Kamphuis, Karsten, de 
Weerd & Lancel, 2013), and subsequently emotional regulation.  
 
Forensic populations will have often experienced a variety of physical and 
psychological difficulties throughout the life span (Beech et al, 2017). From the 
studies included in this review, it is evident that forensic populations may be more 
likely than general populations to simultaneously experience multiple risk factors 
thought to increase the likelihood of impulsive behaviour (e.g. poor sleep, history of 
alcohol/substance misuse, early trauma and head injury), an established predictor of 
aggressive and violent incidents (Mudde et al, 2011; Bousardt et al, 2016).  
 
It is difficult to draw conclusions as to whether the risk factors that emerged from 
this review can confidently be considered to cause elevated levels of impulsive 
behaviour in this population. This is contributed to by the relatively low number of 
total papers available to review and further still the heterogeneity of variables 
examined. In addition, aspects of research methodology such as the limited number 
of studies adopting prospective, longitudinal designs allow less opportunity to 
determine the temporal relationship between risk factors and levels of impulsive 
behaviour.  
 
4.2 Strengths and limitations of the current review 
The current review is not without limitations, which should be acknowledged. Given 
the low number of studies for each variable and heterogeneity of studies in relation 
to methodological design, population group and forensic setting, there were 
insufficient data for meta-analytic analyses. A second limitation is that in an effort to 
be inclusive of all forensic populations (including prison, young offender and forensic 
psychiatry), this could potentially result in consequent problems of generalisability 
due to findings from one forensic setting (e.g. young offenders) perhaps not 
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automatically translating to another (e.g. prison). For example, research examining 
developmental trajectories of impulsive behaviour indicate higher baseline levels to 
be present in adolescence and gradually declining thereafter (Monahan, Steinberg, 
Cauffman & Mulvey, 2009). A third limitation relates to the quality assessment 
adopted and use of percentage ratings to summarise the overall quality of each 
study. This approach was taken to assist the reader’s interpretation of study quality, 
however cut-off scores used to categorise study robustness were arbitrary. Finally, 
there is potential for a cultural bias as non-English studies were excluded from this 
review.  
 
Regarding strengths of this review, it should be noted to date this is the first 
systematic review to offer a narrative synthesis of potential causes for elevated 
impulsiveness in forensic settings. This study was strict in its inclusion of studies 
that adopted an associative research design which ultimately reduced the number of 
papers for final review, however which were more able to elucidate the causes for 
impulsive behaviour in this population. In addition, efforts were made to improve the 
quality assessment process through use of a second independent rater, whereby a 
substantial level of agreement was achieved.  
 
4.3 Implications for future research and clinical practice 
There is a dearth of research exploring the relationship between risk factors for 
impulsive behaviour which adopt prospective, longitudinal methodology and robust 
outcome measures assessing the distinct components of impulsivity as outlined in 
recent models (Reynolds et al, 2006; Dalley et al, 2011). There was a notable 
absence of more objective, behavioural assessment methods utilised in the 
reviewed studies which may offer an opportunity for future research to examine 
predictive factors of state-like impulsive behaviours in addition to routinely assessed 
trait impulsiveness.  
 
The findings of the current review may assist healthcare or criminal justice 
professionals working in forensic settings and involved in assessing risk. Structured 
professional judgement tools often accommodate items relating to impulsive 
behaviour, further knowledge of potential underlying causes for impulsiveness may 
assist in identifying this as a risk factor for clients. Future research may wish to 
explore whether impulsivity plays a mediating role between risk factors of a 
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neurological basis (e.g. TBI) and violence. Additionally, there is a paucity of studies 
estimating the prevalence of impulsivity in forensic populations, which could offer a 
larger scale opportunity to examine its correlates and potential causes. 
 
4.4 Conclusions 
This is the first systematic review to examine potential causes of impulsivity in 
forensic settings. The conclusions of which are confounded by a limited number of 
studies examining a range of variables and the research design adopted to examine 
relationships with impulsive behaviour. Risk factors for impulsive behaviour which 
emerged from the review were alcohol or substance misuse, head injury, early 
trauma and sleep. Further research examining risk factors for impulsivity may wish 
to adopt longitudinal, prospective methodology utilising more objective, behavioural 
assessment methods to measure the distinct aspects of impulsivity in line with 
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Purpose: Impulsivity is widely recognised as playing a significant role in violent and 
antisocial behaviour. This study sought to compare the predictive utility of widely 
used measures of impulsivity in detecting violent and antisocial behaviour within a 
forensic mental health inpatient population.  
Method: A cross-sectional study adopting a retrospective and prospective design 
was conducted with 43 participants, all inpatients in forensic mental health settings. 
Data was collected from clinician rating, self-report and behavioural measures of 
impulsivity. Relationships between these variables and violent and antisocial 
behaviour were analysed using regression and receiver operating curve analyses.  
Results: Consistent with existing research, results revealed a significant positive 
relationship between levels of impulsivity and violent and antisocial behaviour. 
Clinician rating and self-reported measures of impulsivity appeared to be most 
sensitive in detecting future incidents of violence and antisocial behaviour. 
Conclusions: This is the first study to compare the predictive utility of multiple 
assessment methods for impulsivity in identifying violent and antisocial behaviour 
within UK forensic mental health inpatient settings. Findings suggest clinician rating 
of impulsive behaviour may be supplemented by the use of self-reported impulsivity 
in the context of risk assessment.  
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1.1 Violent and antisocial behaviour 
There is growing interest in the research literature identifying antisocial and violent 
behaviour as a significant public health concern (Krug, Dahlberg, Mercy, Zwi, & 
Lozano, 2002; Fazel, Singh, Doll & Grann, 2012) with violence-related morbidity and 
mortality responsible for 3% of the global burden of disease (Brundtland, 2002). In 
the UK, violence and antisocial behaviour is estimated to cost the NHS 
approximately £2.9 billion every year (Bellis, Hughes, Perkins, & Bennett, 2012). A 
meta-analysis by Fazel, Gulati, Linsell, Geddes & Grann (2009) revealed the risk of 
violent outcomes was significantly increased in individuals with schizophrenia and 
other psychoses in comparison to the general population. Indeed, mental health 
problems are more common amongst people in the criminal justice system, with a 
higher rate of diagnosis for psychoses and personality disorder in forensic services 
(Joint Commissioning Panel for Mental Health, 2013). Within acute forensic 
psychiatric settings, a number of risk factors have been identified for inpatient 
violence most notably male gender, substance abuse and lifetime history of violence 
(Iozzino, Ferrari, Large, Nielssen & de Girolamo, 2015). In addition, severe mental ill 
health can be understood as a fluctuating dynamic risk factor for violence or 
reoffending (Douglas, Guy & Hart, 2009).   
1.2 Impulsivity and violent or antisocial behaviour in forensic populations 
Impulsive behaviour is central to multiple psychopathologies and included as part of 
the DSM-V diagnostic criteria for antisocial personality, borderline personality and 
attention deficit disorders (American Psychiatric Association, 2013). From a 
neuropsychological perspective, high levels of impulsivity are perhaps one of the 
strongest clinical predictors of violence and engagement in antisocial behaviours. 
The current literature suggests a strong relationship between impulsive behaviours 
and increased incidents of violence and antisocial behaviour within forensic settings 
(Mudde, Nijman, van der Hulst, & van den Bout, 2011; Gordon & Egan, 2011; Witt, 
van Dorn & Fazel, 2013; Tonnaer, Cima & Arntz, 2016) and specifically in 
individuals with diagnoses of borderline personality disorders (González, 
Igoumenou, Kallis, & Coid, 2016) and psychosis (Cornaggia, Beghi, Pavone, & 
Barale, 2010). Indeed, items which consider an individuals’ level of impulsiveness 
are often included in violence risk assessment tools (Klepfisz, Daffern, & Day, 
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2016). However, the ability of commonly used tools in detecting future violence has 
been found to vary, for example the Historical Clinical Risk Management-20 (HCR-
20), which is widely used across forensic mental health settings in NHS Scotland. 
This may suggest a need to improve the predictive validity of violence risk 
assessment methods (Douglas, Pugh, Singh, Savulescu & Fazel, 2017).  
1.3 Models of impulsivity 
Impulsivity is considered a complex and multidimensional personality construct that 
may be defined as ‘behaviour without adequate thought, the tendency to act with 
less forethought than do most individuals of equal ability and knowledge, or a 
predisposition toward rapid, unplanned reactions to internal or external stimuli 
without regard to the negative consequences of these reactions.’ (International 
Society for Research on Impulsivity; www.impulsivity.org). Early theories of 
impulsivity (Eysenck and Eysenck, 1968; Whiteside and Lynam, 2001; Barratt, 
1993) have historically explored impulsivity as a personality trait with self-report 
measures used to test these hypotheses. In contrast, state-like impulsivity, typically 
assessed using behavioural measures, refers to the individual’s transitory state at a 
particular time in response to a particular event or environmental condition. There 
are a number of behavioural models proposed to reflect the multidimensional nature 
of impulsivity which consistently suggest the following distinct aspects must be 
considered when explaining impulsive behaviour; (1) motor inhibition (impulsive 
action); the ability to inhibit a spontaneous action once it has been initiated, and (2) 
impulsive decision making (impulsive choice); the ability to sacrifice more immediate 
rewards in favour of preferred longer term goals (Reynolds, Ortengren, Richards & 
de Wit, 2005; Dalley, Everitt and Robbins, 2011). In an attempt to explain the neural 
basis for impulsivity, Dalley and Robbins (2017) propose that striatal interactions 
within the prefrontal cortex and hippocampus are instrumental. More recently efforts 
have been made to consider the role of impulsivity specifically within the context of 
forensic settings. Tonnaer, Cima & Arntz (2016) suggest a three-dimensional model 
of impulsivity to explain impulsive actions in offending populations, encompassing 
the principles included in dual system models, with an additional focus on sensation 
seeking in relation to actual risk taking. Due to the complex and multifaceted nature 
of impulsivity, it is evident from the current literature that a unified definition and 
explanation of impulsive behaviour is still lacking.  
1.4 Assessment of impulsivity 
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Impulsivity is recognised as being a significant cognitive predictor of violence 
(Brugman et al, 2016). It is considered in violence risk assessments as a dynamic 
risk factor (Hart & Logan, 2011). In this format, assessment of impulsive behaviour 
is often completed either through structured professional judgement (SPJ), with the 
aid of criteria to help identify the presence of a particular risk factor; or clinical 
judgement, which may be completed without use of a specific objective measure of 
impulsiveness (Douglas, Hart, Webster, & Belfrage, 2013). The use of 
supplementary self-report or behavioural measures to assess impulsivity may assist 
clinicians in their evaluation of an individual’s impulsiveness and potentially improve 
predictive utility of overall violence risk assessment.  
Existing literature suggests impulsivity is primarily assessed using self-report or 
clinician ratings (Matusiewicz, Reynolds & Lejuez, 2011). Self-report measures are 
quick to administer and may encourage the individual to reflect and gain a greater 
understanding of their behaviour. However, there are limitations to this method of 
assessment including the impact of poor self-evaluation skills or of unwillingness to 
disclose information that may be perceived negatively by others. Additionally, this 
approach to measuring impulsivity is relatively less sensitive to state changes in 
behaviour as it evaluates self-perceptions of behaviour rather than the behaviour 
itself (Matusiewicz, Reynolds & Lejuez, 2011). Objective neuropsychological or 
behavioural measures may offer a more accurate evaluation of an individual’s 
impulse control (Mathias, Marsh-Richard & Dougherty, 2008). However, a limitation 
of behavioural assessment tools is the lack of normative data available for use in 
forensic settings. In addition, this assessment approach can prove time-consuming 
for clinicians (Matusiewicz, Reynolds & Lejuez, 2011). 
1.5 Aims of the current study 
From a neuropsychological standpoint, impulsivity is considered to play a key role in 
violent and antisocial behaviour. In addition, current literature identifies a need to 
improve the predictive validity of violence risk assessment tools (Douglas, Pugh, 
Singh, Savulescu & Fazel, 2017). Therefore, the current study will explore the use of 
commonly used behavioural and self-report measures in detecting levels of 
behavioural impulsivity with forensic psychiatric inpatients drawn from multiple 
secure units across Scotland. This study aims to compare the predictive validity of 
impulsivity measures for a) violence and b) other antisocial behaviours for this 
population. The findings may be clinically useful as there are currently no explicit 
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recommendations for health professionals working within forensic mental health 
settings as to how this particular risk factor (behavioural impulsivity) can be 
assessed reliably with potential implications for the accuracy of its recording. It is 
hoped the findings of the study will assist forensic mental health professionals when 
assessing behavioural impulsivity as part of a wider SPJ approach to risk 
assessment for this population. We hypothesise that the addition of one or more 
structured or behavioural measures of impulsivity may significantly improve the 
predictive utility of item C4 (HCR-20v3) in detecting violent and antisocial behaviour. 
In line with the current literature, we expect that raised levels of impulsivity on 
behavioural and self-report measures will predict an increased incidence of violence 
and antisocial behaviour in Scottish forensic psychiatric inpatients. 
2. Method 
2.1 Design 
A within-subjects cross sectional design with combined retrospective and 
prospective analysis was used to examine the predictive validity of widely used 
measures of impulsivity in identifying which forensic mental health inpatients are at 
greater risk of displaying violent and antisocial behaviour over a particular time 
frame.  
2.2 Participants 
The study recruited participants from four NHS Scotland forensic hospitals; The 
State Hospital, Rohallion Clinic (NHS Tayside), Rowanbank (NHS Greater Glasgow 
& Clyde) and Radernie Unit (NHS Fife). The State Hospital is Scotland's only high 
security hospital, Rohallion and Rowanbank provide both medium and low security, 
whilst Radernie Unit provides low security. All sites provide care and rehabilitation to 
patients detained under the Mental Health (Care and Treatment) (Scotland) Act 
(2003) who have displayed high risk behaviours which had at least the potential to 
endanger other people. Patients are admitted from Scotland and Northern Ireland, 
prisons, courts, higher and lower levels of security and the community.   
 
Participants were required to be male, over the age of 18 years old and able to 
provide informed consent to participate in the study as determined by the individuals 
Responsible Medical Officer (RMO). Exclusion criteria for the study included a 




2.3.1 Behavioural measures of impulsivity 
GoStop Impulsivity Paradigm (GoStop - Dougherty, Mathias, Marsh & Jagar, 2005) 
The GoStop is a computerised response disinhibition procedure for assessing the 
ability to inhibit an already initiated response. More impulsive individuals have 
diminished ability to inhibit already initiated responses and, therefore, when eliciting 
and inhibitory cues are paired, a response is emitted more frequently than inhibited. 
Like other stop tasks, the participant attends to a series of visual stimuli (e.g. a 
string of digits) and must either respond when a ‘go’ signal appears or withhold a 
response when a ‘stop’ signal appears. Identical numbers are classed as “go” trials 
(numbers presented in black for the full 500ms), whereas “stop” trials are numbers 
that change from black to red at one of four predetermined delays: 50, 150, 250, or 
350ms after stimulus presentation. Previous research has identified that GoStop 
150ms scores discriminate between impulsive and control groups (Dougherty et al, 
2005. Dougherty et al, 2009). Data for this trial was analysed as a continuous 
variable for the purpose of this study.  
 
Two Choice Impulsivity Paradigm (TwoChoice - Dougherty, Mathias, Marsh & Jagar, 
2005) 
The TwoChoice is a computerised task designed to measure the consequence 
sensitivity aspect of impulsivity. This task taps into non-planning impulsivity, with 
more impulsive responses demonstrating a preference for smaller-sooner gains in 
favour of an overall larger-later reward (Dougherty et al, 2003). In the TCIP, 
participants experience the rewards and delays in real-time by responding to visual 
stimuli on screen. This measure is a continuous variable with total number of 
immediate reward choices as the primary data collected. 
 
Balloon Analogue Risk Task (BART – Lejuez, Read, Kahler, Richards, Ramsey, 
Stuart & Brown, 2002) 
The BART is a computerised measure of actual risk taking. Participants have the 
opportunity to win or lose points. As the task progresses and the individual 
repeatedly responds to stimuli, this results in increasing gains whilst simultaneously 
increasing the risk of loss on each trial. To date, poor performance on the BART has 
been found to correlate with actual risk-taking behaviour, predominantly in alcohol 
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and substance misuse populations (Lejuez et al, 2002). Reliability of the BART has 
also been examined revealing strong reliability (>0.70), with a reasonably robust 
test-retest correlation (r = 0.77) also evident (White, Lejuez, & de Wit, 2008; Lejuez 
et al, 2002). This measure is a continuous variable with the primary score used to 
measure BART performance as the average number of pumps completed by the 
participant, with higher scores indicating greater risk-taking. 
 
2.3.2 Self-report measure of impulsivity 
Barratt Impulsivity Scale-Version 11 (BIS-11 - Patton, Stanford & Barratt, 1995)  
The BIS-11 comprises 30 items and adopts a four-point Likert scale format. The BIS 
is the most widely used psychometric measure of impulsivity (Stanford et al, 2009). 
Patton, Stanford & Barratt (1995) recommend that total score received on the BIS-
11 provides adequate internal consistency amongst general, psychiatric and prison 
populations with Cronbach’s alpha coefficients ranging between 0.79-0.83. A 
recommended cut-off of ≥72 is proposed to indicate problematic impulsive 
behaviour (Stanford et al, 2009). Total BIS scores were used for analysis as a 
continuous variable. 
 
2.3.3 Risk Assessment  
The Historical Clinical Risk Management-20, Version 3 (HCR-20 v3 - Douglas, Hart, 
Webster, & Belfrage, 2013) 
The HCR-20v3 is a detailed set of professional guidelines for the assessment and 
management of violence risk incorporating a structured professional judgement 
(SPJ) approach to risk assessment. This tool consists of ten historical risk factors 
(e.g. history of problems with violence), five relevant clinical factors (e.g. recent 
problems with insight) and five items reflecting the individual’s ability to adhere to 
risk management strategies (e.g. future problems with professional services and 
plans). The HCR-20v3 is used widely across NHS Scotland and information 
contained within this assessment is accessible as part of participant’s clinical case-
notes. Data collected from the HCR-20v3 and case notes provided background 
information for participants. Of particular interest was item C-4 (Recent Problems 
with Instability) ratings obtained from the participants’ most recent HCR-20v3 which 
assesses the individuals’ ability to maintain stable adjustment with respect to current 
functioning considering behaviourally impulsive behaviour. The reason for 
investigating the global rating for instability (item C4) is due to a lack of consistency 
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in healthcare professionals across NHS Scotland secure settings explicitly scoring 
sub-categories of instability (e.g. cognitive, affective and behavioural instability). 
Item C4 of the HCR-20v3 requires clinicians to record the extent to which instability 
has been assessed as present for the individual in the past review period. Self-
report and behavioural measures were completed in conjunction with participants 
most up to date HCR-20v3 ratings. Therefore, subsequently influencing item C4 
ratings provided for analyses given this will be based on retrospective incidents of 
violence and antisocial behaviour. However, this data will be included for 
comparison with other measures and particularly pertinent for prospective analyses. 
This data shall be coded 0=not present/partially present or 1=present for the 
purpose of analysis. 
 
Dependent variables 
2.3.4 Assessment of violent and antisocial behaviour 
DATIX reports and patient case-notes 
DATIX is a computerised risk management system widely used by all healthcare 
professionals across NHS Scotland. Each site's risk management departments 
compiled DATIX incidents for each participant for the researcher to use as outcome 
data. In addition, patient case-notes were searched as per the study protocol to 
detect all incidents of antisocial or violent behaviour as documented by clinical staff 
during the participants’ admission for the study review period. 
 
Social Dysfunction and Aggression Scale (SDAS – Wistedt, Rasmussen, Pedersen, 
Malm, Träskman-Bendz, Wakelin & Bech, 1990) 
The SDAS (Wistedt et al, 1990) is a nine-item rating scale used by the researcher to 
code DATIX reports and documented incidents from patient case-notes. The SDAS 
measures the presence of antisocial and aggressive behaviour ranging from mild to 
severe including uncooperative, provocative, verbally or physically aggressive and 
violent behaviours. Additionally, this standardised measure of antisocial and violent 
behaviour was selected to ensure consistency in the coding of information from 
DATIX and patient case-notes across the different recruitment sites.  The SDAS 
adopts a Likert-scale format for recording responses and is estimated to take 5-10 
minutes to complete. This measure has been found to possess good reliability with 
a Cronbach's alpha of 0.79 (Wistedt et al., 1990). Additionally, Kobes, Bulten & 
 53 
Nijman (2012) report the SDAS as a sensitive measure in recording mild to severe 
aggressive behaviours in a forensic psychiatric inpatient population. 
2.4 Procedure 
2.4.1 Ethical approval 
This study was reviewed and granted ethical approval from the Forensic Network 
Research Committee, NHS West of Scotland Research Committee 4, site specific 
research and development committees and the University of Edinburgh School of 
Health in Social Science research ethics committee (REC reference: 17/WS/0070). 
 
2.4.2 Data collection 
At each research site relevant RMOs were contacted and asked to identify patients 
who meet the inclusion criteria for the study. A member of the patient’s usual care 
team approached the patient to provide a participant information sheet (Appendix F) 
and to explain the basis of the study. If the individual expressed an interest to 
proceed with participation, the lead researcher arranged an appointment to meet 
with the patient in order to proceed with the process of obtaining informed consent 
(Appendix G). Participants then completed all self-report and behavioural measures 
of impulsivity in one session totalling approximately 40 minutes. Demographic 
information was also collected at this stage from the participants’ case-notes.  
 
Information was collected for each participant for all violent and antisocial 
behaviours 12 months prior and up to 6 months (minimum 3 months) following the 
administration of impulsivity measures through review of the DATIX Incident Report 
System. Patient weekly progress notes and summaries, as recorded by nursing 
staff, were also reviewed to ensure all incidents were included for use as outcome 
data. All incidents contained in the DATIX Incident report system, patient weekly 
logs and progress notes were subsequently transferred and coded to the Social 
Dysfunction and Aggression Scale (Wistedt et al, 1990) which acted as the study’s 
outcome variable. 
 
2.5 Analytical plan and statistical tests 
2.5.1 A-priori sample size calculation 
A-priori sample size calculation was completed using G-Power with an assumed 
power of 0.8 and an error value of 0.05 (Faul, Erdfelder, Buchner & Lang, 2009). 
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Calculations suggested for hierarchical multiple regression analyses with 5 predictor 
variables it was necessary to recruit 43 participants to detect a large effect size 
(f2=0.35) and 92 participants would be required to detect a medium effect size 
(f2=0.15). 
2.5.2 Primary analysis 
The primary aim of the study was to compare the predictive validity of selected 
methods of assessing impulsivity in detecting incidents of violent and antisocial 
behaviour. Firstly, univariate analyses were planned to assess the individual ability 
of behavioural (BART, GoStop & TwoChoice), self-report (BIS-11) and clinician 
rating (item C4, HCR-20v3) impulsivity measures to explain variance of the 
dependent variable. Furthermore, a hierarchical regression model would be 
performed based on findings of preliminary univariate regression analyses to 
determine whether the addition of self-report or behavioural measures would 
supplement the predictive accuracy of HCR-20v3 item C4 in identifying violent and 
antisocial behaviour (Field, 2013). Total scores from behavioural, self-report and 
clinician rating measures of impulsivity were entered into regression models for 
analysis with higher scores indicating higher levels of impulsivity. 
2.5.3 Secondary analysis 
Secondary analyses were planned to compare clinician rated, behavioural and self-
report measures of impulsivity using correlation co-efficient and areas under the 
receiver operating curves (AUROC). It was deemed this would assist in determining 
whether clinicians would benefit from using a standardised measure of impulsivity in 
addition to existing risk assessment methods. Swets’s (1988) suggests the 
following AUC critical values as a guideline for interpreting ROC curve data; AUC 
> 0.90 and above (excellent), AUC > 0.81 to 0.89 (good), AUC > 0.70 to 0.79) 
(moderate); AUC > 0.60 to 0.69 (poor), AUC > 0.50 to 0.59 (failing to predict). 
 
Additional correlational analyses were planned to explore whether associations exist 
between other clinical risk factors collected known to contribute to cognitive 
impairment as part of demographic information (including TBI, history of substance 
or alcohol misuse and psychiatric diagnosis) and increased impulsivity. Finally, 
dependant on available data regression analyses were planned for a sub-sample of 
participants with full HCR-20v3 available to explore whether measures of impulsivity 
would supplement total HCR-20v3 scores in predicting levels of violent and 
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3.1 Sample characteristics 
Table 1 outlines the general characteristics for participants included in the study. 
Across the four secure units, 125 patients were deemed to meet inclusion criteria 
for the study by relevant RMO’s. 81 patients declined to participate (65%) 
resulting in a total of 44 participants being recruited to the study, however one 
participant chose to withdraw from the study prior to completing any of the 
research tasks. Therefore, the total sample consisted of 43 males. The majority 
of participants were recruited from a high secure hospital setting (n=25), the 
remainder of the sample comprised of patients from medium secure (n=10) and 
low secure (n=8) hospital settings.  
Within the sample, the most prevalent psychiatric diagnosis was schizophrenia 
(70%). A third of the sample held a personality disorder diagnosis, often in 
addition to an existing psychiatric diagnosis. Additionally, a range of health 
conditions could be found in this sample, with a diagnosis of diabetes given to 
almost one third of participants (28%).  
There was some overlap noted in participant’s index offences. These primarily 
related to physical violence; murder (37%) and serious assault (44%). The 
remaining index offences related to sexual assault (19%) and arson (7%). In 
addition, a lifetime history of violence as recorded in the individuals most recent 
risk assessment was prevalent in n=39 participants (91%).  
A history of problems with alcohol or illicit substances were present in the 
majority of participants (84%). In addition, participants were administered the 
Brain Injury Screening Index (BISI) to standardise self-reported incidence of 
traumatic brain injury. 42% of participants reported having suffered some form of 




Table 1. Sample characteristics 
 Total Sample (n=43) 
N % 
Diagnoses   
Schizophrenia 30 70 
Schizoaffective disorder 5 12 
Bipolar disorder 2 5 
Substance related disorder 3 7 
Personality disorder 14 33 
PTSD 1 2 
TBI 1 2 
Health conditions   
Diabetes 12 28 
Cardiovascular problems 4 9 
Cardiac problems 3 7 
Respiratory problems 4 9 
Neurological (including epilepsy, MS) 2 5 
Blood borne virus 4 9 
Index offence   
Murder 16 37 
Serious assault 19 44 
Sexual assault 8 19 
Arson 3 7 
History of violence prior to IO   
Yes 39 91 
Self-reported TBI   
None 25 58 
Mild - Moderate 15 35 
> Severe 3 7 
History of problems with alcohol or illicit substances   
Yes 36 84 
 
3.2 Mean scores on impulsivity measures 
In this sample the average BIS total score was 64.05 (SD=10.40), with 21% of 
participants scoring above the recommended cut-off score of ≥72 (Stanford et al, 
2009). Mean scores for behavioural measures GoStop (Stop Latency 150ms), 
TwoChoice (total Immediate Responses) and BART (total pumps) are also 
provided in Table 2.  
Regarding missing data, a proportion of participants (n=6) did not have an HCR-
20v3 violence risk assessment completed either due to the nature of their index 
offence warranting an alternative method of risk assessment, or an HCR-20v3 
had not yet been formulated by the care team in time to be included for analysis. 
In this scenario, the participant’s lead psychologist, who knew them well, was 
contacted and provided the HCR-20v3 manual guidance information to rate item 
C4 (recent problems with instability) for research purposes only. 
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Table 2. Total mean scores for self-report and behavioural measures of impulsivity 
 N Mean (SD) 
BIS  43 64.05 (10.40) 
GoStop  42 237.16 (114.67) 
TwoChoice   43 11.72 (6.89) 
BART  42 677.21 (277.26) 
HCR-20 (item C4)  43 0.35 (0.48) 
Note: a lower sample size is observed for the GoStop and BART measures due to a 
single participant having restricted physical abilities which limited their capacity to 
perform these tasks.   
3.3 Correlations between impulsivity measures and background 
characteristics 
Total scores on the BIS were significantly associated with behavioural measures; 
GoStop (r=0.41, p=<0.05) and BART (r=-0.31, p=<0.05). No significant 
associations were observed between behavioural measures of impulsivity (Table 
3). An isolated significant association between scores on the TwoChoice 
behavioural measure and lifetime history of violence was observed (r=-0.34, 
p=<0.05), no other measures of impulsivity were found to correlate with 
background characteristics. Additionally, a significant correlation was observed 









Table 3. Correlation coefficient between self-report or behavioural impulsivity measures and 
background characteristics 














GoStop - - -0.27 -0.16 0.15 
TwoChoice - - - -0.12 -0.24 
BART - - - - 0.06 
Background factors 












History of substance 
abuse 
0.09 0.13 -0.15 0.15 0.27 
Self-reported TBI 0.09 0.14 0.15 -0.14 0.03 
* p=< 0.05 
 
3.4 Retrospective analysis 
Statistical analysis was completed exploring the relationship between 
participants’ scores on impulsivity measures and incidents of antisocial or violent 
behaviour as captured from SDAS scores for the 12-month period prior to 
recruitment to the research study. 
3.4.1 Regression analysis for impulsivity measures as predictors of antisocial 
and violent behaviour 
Based on the a-priori sample size calculation the following regression analysis is 
powered to detect a large effect size (f2=0.35), due to the number of participants 
recruited (n=43).  
Assumptions for regression were met for univariate and hierarchical analyses. 
Collinearity statistics included variation inflation factor (VIF) which should not 
exceed 10 and tolerance statistic which lie above 0.2 (Field, 2009). Observed 
statistics for collinearity ranged between .856-.960 for tolerance and 1.042-1.168 
for the VIF statistic, suggesting multicollinearity was not of concern. Normal 
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probability plots revealed data to adhere adequately to the line of best fit 
suggesting normal distribution of variables. Scatter plots revealed that 
assumptions of linearity and homoscedasticity were met.  Mahalanobis distance 
values were reviewed and critical value tables referred to for the presence of 
outliers across univariate and hierarchical regression analyses, which revealed a 
single case marginally above the recommended critical values (Barnett & Lewis, 
2004).  
Preliminary univariate regression analyses were performed (Table 4) to assess 
relationships between impulsivity measures and variance of violent and 
antisocial behaviour, which would inform further hierarchical multiple regression 
analyses. Higher scores on TwoChoice (b=-0.36, p=<0.05) and item C4 (HCR-
20v3) (b=0.45, p=<0.01) predicted violent and antisocial behaviour in the 12 
months prior to participation in the study. Elevated scores on the GoStop 
behavioural measure of impulsivity were observed to be nearing significance 
(b=0.22, p=0.07), whereas a significant relationship was not found between 
participants scores on the BIS or BART with retrospective outcome data.  
Table 4. Univariate regression analysis for impulsivity to predict antisocial and violent 
behaviour (total retrospective SDAS scores) 
 R2 B SE b 95% CI 
BIS 0.07 2.13 1.21 0.27 -0.31-4.58 
GoStop 0.08 0.22 0.12 0.27 0.02-.04 
TwoChoice 0.13 -4.36* 1.77 -0.36 -7.93--0.80 
BART 0.01 -0.03 0.05 -0.11 -0.13-0.06 
HCR-20 (item C4) 0.20 77.10* 24.21 0.45 28.10-126.01 
Abbreviations: B, unstandardized regression coefficient; SE, standard error of regression 
coefficient; b, standardized beta coefficient 95% CI, 95% confidence interval. 
*p=<.05 
 
Hierarchical multiple regression analysis was used to test the incremental validity 
of selected measures of impulsivity (IV) when added to item C4 (HCR-20v3) to 
significantly predict participants’ levels of antisocial and violent behaviour (DV) 
as captured through SDAS scores for the 12-month period prior to participants’ 
recruitment to the study. Item C4 (HCR-20v3) was initially inputted into the model 
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followed by TwoChoice and GoStop measures, guided by univariate regression 
analyses, to explore whether delayed discounting or response inhibition 
supplemented clinician rating of impulsive behaviour in explaining variance of 
violent and antisocial behaviour (Table 5). A significant change in the overall 
model was not observed through addition of behavioural measures to item C4 
(HCR-20v3), however Model 3 which contained all three predictors accounted for 
the largest amount of variance for violent and antisocial behaviour, 29% (Adj 
R2=0.23) and the equation remained significant (F(3,39)=5.22, p=<0.01).  
Table 5. Hierarchical multiple regression analysis for impulsivity to predict antisocial and 
violent behaviour (total retrospective SDAS scores) 
 Model 1 Model 2 Model 3 
Variable B SE β B SE β B SE β 
HCR-20 (item C4) 77.05 24.24 0.45 66.04 24.14 0.38 64.41 24.16 0.37 
TwoChoice    -3.28 1.69 -0.27 -.2.73 1.77 -0.23 
GoStop       0.12 0.12 0.15 
R2 0.20 0.27 0.29 
Adj R2 0.18 0.23 0.23 
F 10.10 7.28 5.22 
Sig F Change <0.01 0.06 0.31 
P value <0.01 <0.01 <0.01 
Abbreviations: B, unstandardized regression coefficient; SE, standard error of regression 
coefficient; b, standardized beta coefficient. 
 
3.4.2 Sensitivity and specificity of impulsivity measures to detect violent and 
antisocial behaviour in an inpatient setting 
Receiver Operating Curve (ROC) analysis was completed to investigate the 
sensitivity and specificity of impulsivity measures in detecting physically violent 
behaviour as captured using 12-month retrospective SDAS data. Analysis used 
the presence of physical violence (0=no; 1=yes) coded from scores on items 7-9 
of the SDAS as the state variable for analysis. The area under the curve (AUC) 
indicated that the majority of individual measures of impulsivity failed to predict 
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physical violence conducted by mentally disordered offenders significantly better 
than chance (Table 6). Total BIS scores (AUC=0.67) and clinician rated HCR-
20v3 item C4 (AUC=0.60) were most reliable, albeit demonstrating poor 
predictive validity in forecasting physical violence in this sample according to 
Swet’s (1988) recommended critical values.  
Table 6. ROC curve analysis for measures of impulsivity detecting retrospective violent 
behaviour in secure inpatient settings 
 AUC SE 95% CI 
BIS 0.67 0.09 0.49-0.84 
GoStop 0.50 0.11 0.29-0.71 
TwoChoice 0.46 0.10 0.27-0.66 
BART 0.37 0.09 0.19-0.54 
HCR-20 (C4 item) 0.60 0.09 0.42-0.79 
Abbreviations: AUC, area under the curve; SE, standard error; 95% CI, 95% confidence 
interval. 
A further ROC curve analysis was performed to test the sensitivity and specificity 
of impulsivity measures in detecting verbally aggressive behaviour in addition to 
physically violent behaviour throughout the 12-month period prior to participants’ 
recruitment to the study (Table 7). Presence of verbally aggressive behaviour 
and physical violence was coded (0=no; 1=yes) from participants’ scores on 
items 5-9 of the SDAS, used as the state variable for analysis. The AUC 
indicated self-report and behavioural measures failed to predict the occurrence 
of verbal or physical aggression significantly better than chance. However, the 
AUC was 0.71 for a positive rating as deemed by clinicians on the HCR-20v3 






Table 7. ROC curve analysis for measures of impulsivity detecting retrospective verbal 
and physical violence in secure inpatient settings 
 AUC SE 95% CI 
BIS 0.57 0.09 0.39-0.75 
GoStop 0.53 0.10 0.34-0.73 
TwoChoice 0.34 0.09 0.17-0.51 
BART 0.38 0.09 0.21-0.51 
HCR-20 (C4 item) 0.71 0.08 0.55-0.87 
Abbreviations: AUC, area under the curve; SE, standard error; 95% CI, 95% confidence 
interval. 
However, it should be noted that these results be interpreted with caution in 
relation to the predictive utility of impulsivity measures in detecting violent and 
aggressive behaviours within clinical settings due to the wide confidence 
intervals observed.  
3.5 Prospective analysis 
Further statistical analysis between impulsivity and antisocial or violent 
behaviour was completed using prospective data. The relationship between 
participant’s scores on measures of impulsivity and SDAS scores captured up to 
6-months following administration of research tasks was examined. Mean length 
of follow up for antisocial and violent behaviour was 5.67 months within a range 
of 4 to 6 months. 
3.5.1 Regression analysis for impulsivity measures as predictors of antisocial 
and violent behaviour 
Univariate regression analyses were repeated to determine whether selected 
measures of impulsivity (IV) could prospectively predict participants’ levels of 
antisocial and violent behaviour (DV) as captured through SDAS scores for the 
follow up period upon participants’ completion of the research tasks.  
Similarly, clinician ratings for HCR-20v3 item C4 (b=.39, p=0.01) and total BIS 
scores (b=.306, p=.046) significantly predicted antisocial and violent behaviour. 
Other behavioural measures of impulsivity did not reveal a meaningful interaction 
with future antisocial and violent behaviour as outlined in Table 8. 
 63 
Table 8. Univariate regression analysis for impulsivity to predict antisocial and violent 
behaviour (total prospective SDAS scores)  
 R2 B SE b 95% CI 
BIS 0.09 1.21* 0.59 0.31 0.23-2.39 
GoStop 0.05 0.09 0.06 0.21 -0.04-0.21 
TwoChoice 0.01 -0.42 0.93 -0.07 -2.29-1.45 
BART 0.03 -0.02 0.02 -0.17 -0.07-0.02 
HCR-20 (C4 item) 0.16 33.51* 12.21 0.39 8.85-58.18 
Abbreviations: B, unstandardized regression coefficient; SE, standard error of regression 
coefficient; b, standardized beta coefficient 95% CI, 95% confidence interval. 
*p=<.05 
 
A hierarchical multiple regression analysis was repeated to determine whether 
selected measures of impulsivity (IV) could prospectively predict participants’ 
levels of antisocial and violent behaviour (DV) as captured through SDAS scores 
for the follow up period upon participants’ completion of the research tasks. Item 
C4 (HCR-20v3) was inputted into the model followed by the BIS variable, 
informed by univariate regression analyses, to determine whether the addition of 
this self-report measure may supplement clinician rating of impulsivity (Table 9) 
in explaining variance of violent and antisocial behaviour. The addition of the BIS 
to the regression model accounted for an additional 6% of the variance in violent 
and antisocial behaviour which neared significance (p=0.07). Model 2 explained 
a total of 22% of the variance for violent and antisocial behaviour with a 







Table 9. Hierarchical multiple regression analysis for impulsivity to predict antisocial and 
violent behaviour (total prospective SDAS scores) 
 Model 1 Model 2 
Variable B SE β B SE β 
HCR-20 (item C4) 33.51 12.21 0.39 30.65 11.97 0.36 
BIS    1.02 0.56 0.30 
R2 0.16 0.22 
Adj R2 0.14 0.18 
F 7.53 5.69 
Sig F Change 0.01 0.07 
P value 0.01 0.01 
Abbreviations: B, unstandardized regression coefficient; SE, standard error of regression 
coefficient; b, standardized beta coefficient 95% CI, 95% confidence interval. 
 
3.5.2 Sensitivity and specificity of impulsivity measures to detect violent and 
antisocial behaviour in an inpatient setting 
ROC curve analyses were also repeated (following the same procedure outlined 
in section 3.4.2), using prospective data to examine the sensitivity and specificity 
of impulsivity measures in identifying future incidents of antisocial and violent 
behaviour.   
Consistent with the retrospective analyses, the area under the curve (AUC) 
indicated that isolated measures of impulsivity failed to predict the occurrence of 
violent incidents conducted by participants significantly better than chance (Table 
10). Total BIS scores (AUC=0.61) and clinician rated HCR-20v3 C4 item 





Table 10. ROC curve analysis for measures of impulsivity detecting prospective incidents of 
violent behaviour in secure inpatient settings 
 AUC SE 95% CI 
BIS 0.61 0.10 0.42-0.80 
GoStop 0.35 0.15 0.06-0.64 
TwoChoice 0.44 0.14 0.17-0.70 
BART 0.47 0.11 0.25-0.69 
HCR-20 (C4 item) 0.66 0.11 0.44-0.88 
Abbreviations: AUC, area under the curve; SE, standard error; 95% CI, 95% confidence 
interval. 
A final ROC curve analysis was performed to determine sensitivity and specificity 
of impulsivity measures in prospectively detecting combined incidents of verbal 
aggression and physical violence. As observed for the retrospective incidents, 
the HCR-20v3 C4 item demonstrated moderate predictive utility (AUC=0.72) in 
detecting combined incidents of verbal aggression and physical violence. Total 
BIS scores were observed to yield poor predictive validity (AUC=0.62), whilst 
behavioural measures failed to predict the occurrence of verbal or physical 
aggression significantly better than chance (Table 11).  
Table 11. ROC curve analysis for measures of impulsivity detecting prospective incidents of 
verbal aggression and violent behaviour in secure inpatient settings 
 AUC SE 95% CI 
BIS 0.62 0.09 0.44-0.79 
GoStop 0.53 0.10 0.32-0.73 
TwoChoice 0.37 0.09 0.19-0.55 
BART 0.50 0.09 0.32-0.68 
HCR-20 (C4 item) 0.72 0.08 0.55-0.88 
Abbreviations: AUC, area under the curve; SE, standard error; 95% CI, 95% confidence 
interval. 
3.5.3 Sub-sample analyses to determine whether the predictive utility of total 
HCR-20v3 scores are supplemented by self-report or behavioural measures of 
impulsivity 
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An additional stepwise regression analysis was performed for a sub-sample of 
participants (n=37) who had a full HCR-20v3 available. This was conducted to 
determine (1) whether the addition of self-report or behavioural measures of 
impulsivity would supplement overall HCR-20v3 ratings, and (2) the utility of full 
HCR-20v3 scores in predicting prospective incidents of violent and antisocial 
behaviour.  
Total HCR-20v3 scores did not significantly predict levels of violent and antisocial 
behaviour (F(1,35)=0.75, p=0.39). Self-report and behavioural measures were then 
entered into the regression model using a stepwise approach. These variables 
did not significantly contribute to variance of violent and antisocial behaviour for 
this sub-sample and were therefore excluded from the model. Additional ROC 
curve analyses were completed to explore the predictive utility of total HCR-20v3 
scores for incidents of prospective violence (AUC=0.55) and violence and other 
forms of aggression (AUC=0.68) revealing poor overall predictive validity.   
4. Discussion 
The purpose of this study was to examine and compare the ability of self-report, 
behavioural and clinician rated measures of impulsive behaviour to predict levels 
of violent and antisocial behaviour in patients currently residing in secure 
forensic mental health settings. To our knowledge this is the only study to 
compare the clinical utility of supplementing routinely used clinician rating with 
potentially more objective measures of impulsivity. 
Regression analyses for retrospective and prospective data revealed that 
assessment methods of impulsivity varied in their ability to explain variance of 
violent and antisocial behaviour. Clinician ratings of impulsive behaviour recorded 
as part of participants’ violence risk assessment were shown to consistently predict 
violent and antisocial behaviour of inpatients in forensic mental health settings. This 
finding is consistent with previous research which shows the HCR-20 item C4 as 
being predictive of aggressive and violent behaviour in forensic populations (Coid et 
al, 2011; Mudde et al, 2010).  
Analyses examining sensitivity and specificity of impulsivity measures in detecting 
incidents of verbal aggression or physical violence generally revealed poor 
predictive utility. However, clinician rating and self-report measures were observed 
to be the more accurate assessment tools in their prediction of future violent and 
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antisocial behaviour. It should be noted that clinician ratings for retrospective 
analyses in this study will have been informed by violent and antisocial behaviour 
observed in routine clinical practice throughout the preceding 12-months and could 
therefore be considered as biased. However, this may also reflect the capability of 
self-report and clinician rated measures to consider a wider range of impulsive 
behaviours in comparison to behavioural measures, designed to assess distinct 
components of impulsivity.  
In this study, individual self-report and behavioural measures of impulsive behaviour 
did not consistently predict levels of violent and antisocial behaviour. Associations 
were observed between performance on the TwoChoice, and to a lesser extent 
GoStop, with violent or antisocial behaviour in the 12-month period prior to 
participants’ involvement in the study. These associations are based on 
retrospective data and therefore may not adhere to methodological requirements for 
temporal causality. However, this finding could reflect response inhibition and 
delayed discounting as distinct components of impulsivity which are stable dynamic 
factors related to violent and antisocial acts. Conceptualising response inhibition 
and delayed discounting as stable dynamic factors would suggest that they may be 
amenable to change situationally or gradually over time (Douglas & Skeem, 2005).  
The remaining measure of impulsivity, the BART, which assessed risky decision 
making, did not appear to explain the variance in outcome data. This may suggest 
that an inability to inhibit one’s responses and consider consequences may be the 
elements of impulsive behaviour which play a larger role in the manifestation of 
violent and antisocial behaviours as opposed to the tendency to seek out novel, 
varied experiences.  
Regarding self-reported impulsivity, the use of the BIS in addition to clinician 
rating of impulsive behaviour accounted for a modest increase of the variance for 
violent and antisocial behaviour. This may represent the use of measures that 
consider a wider range of impulsive behaviours as being more clinically useful in 
the context of risk assessment. However, the mean total score in this study as 
recorded by the BIS was below the recommended cut-off (Stanford et al, 2009) 
with 21% of participants scoring above this threshold. We may hypothesise this 
highlights an under-reporting of difficulties from participants, perhaps due to poor 
self-evaluation skills, low levels of insight or a fear of being negatively perceived. 
Development or consideration of self-report assessment tools which are 
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sensitive and specific to forensic or inpatient populations may help improve the 
accuracy of capturing self-reported impulsive behaviour in these environments.  
Individuals in forensic mental health settings would perhaps be anticipated to 
report elevated levels of impulsivity on self-report measures in comparison to 
other populations due to a potentially higher prevalence of risk factors known to 
be associated with impulsive behaviour.  Indeed, a large proportion of the sample 
in this study reported having sustained some form of brain injury in the past, a 
finding which adds to the growing literature exploring head injury in forensic 
populations (Williams, 2012; Williams et al, 2018). Similarly, the majority of 
participants were noted to have experienced significant issues with alcohol or 
substance misuse prior to their admission. Existing literature suggests that both 
brain injury and alcohol or substance misuse have been associated with elevated 
levels of impulsive behaviour (Schwartz, Connolly & Brauer, 2017; Schwartz, 
Connolly & Valgardson, 2017; Davis et al, 2017). 
In a sub-sample of participants, measures of impulsivity did not appear to increase 
the predictive validity of total HCR-20v3 scores in detecting violent and antisocial 
behaviour. Furthermore, overall HCR-20v3 scores were not found to be effective in 
predicting levels of violent and antisocial behaviour in this sub-sample. A reduced 
sample size and low base rates for violent or antisocial behaviour may help to 
explain this finding. However, it may also reflect that a number of items contained in 
the HCR-20v3 fail to successfully explain levels of inpatient violent and antisocial 
behaviour. Further statistical analyses of the subscales included in the HCR-20v3 
would be required to determine this. However, consideration of alternative risk 
assessment tools specific to inpatient settings may be beneficial. For example, the 
Dynamic Appraisal of Situational Aggression (DASA) (Ogloff & Daffern, 2006), 
comprising of seven items (including impulsivity, irritability and sensitivity to 
provocation) has shown good predictive validity for inpatient aggression in acute 
forensic inpatient units (Maguire, Daffern, Bowe & McKenna, 2016) and would likely 
place less demands on staff time and resources in compiling relevant information in 
comparison to other methods of risk assessment. 
There is a lack of a unified understanding of impulsivity; however, it is agreed that 
impulsiveness is comprised of distinct aspects of a person’s behaviour such as the 
inability to inhibit responses or consider consequences. The lack of overlap and 
association observed between measures in this study may further indicate separate 
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components of impulsivity exist. Clinically, this may reflect a necessity to use either 
a measure which encompasses the various aspects of impulsivity or a combination 
of assessment methods to assist clinicians in successfully evaluating the different 
elements of impulsive behaviour.  
Existing literature suggests that impulsivity is influential in the manifestation of 
aggressive and violent behaviours. However, it should be noted that there are 
multiple factors which as a collective will contribute to the occurrence of violent or 
antisocial acts, reflected by the broad range of items considered in widely used risk 
assessment tools. Therefore, any risk factor examined in isolation will be limited in 
its predictive utility of violent and antisocial behaviours. 
4.1 Strengths and limitations of the current study 
This is the first study to examine and compare the predictive utility of impulsivity 
measures for violent and antisocial behaviour for this population in the UK, however 
there are limitations which should be acknowledged.  
One limitation of this study was the small sample size and reduced statistical power, 
limiting the validity and generalisability of findings drawn from the statistical 
analyses. A number of factors may explain the difficulties in recruiting a larger 
number of participants. Firstly, recruitment to research studies in forensic psychiatric 
settings can be problematic. Patrick, Pruchno and Rose (1998) identified obstacles 
such as fear, suspicion and/or distrust of the researcher when recruiting from a 
psychiatric population. Kaminsky, Roberts and Brody (2003) also highlight that 
individuals with psychosis can possess concerns about confidentiality during the 
process of participating in research. Secondly, given the minimal exclusion criteria 
used in this study, fewer participants were deemed suitable by clinicians than 
expected. This may reflect caution from potential participants’ RMO around patients’ 
capacity to consent to the study. 
It should be noted that the behavioural measures of impulsivity utilised in this study 
contain stimuli which may be considered of little relevance to the participant. This 
may be considered a limitation as these particular assessment tools may not 
provide the platform to fully assess response inhibition and impulsive decision 
making which replicates the emotionally provoking context encountered in 
individual’s daily lives. The development or use of behavioural measures of 
impulsivity with this population which include an affective component (e.g. emotional 
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no-go task) may assist in assessing the individual’s state impulsiveness during 
emotionally charged situations which may be more likely to result in violent or 
aggressive behaviour (Sebastian & Ahmed, 2018).  
Despite attempts to be inclusive of a variety of transgressions, secure forensic 
settings are often well controlled environments. As a result, the opportunity for 
participants to display impulsive, aggressive and antisocial behaviours may be 
reduced due to effective risk management strategies in place. Additionally, the 
average follow-up period in which to capture prospective incidents was under 6-
months, which may begin to explain the contrasting findings with longer term 
retrospective analyses. A shorter follow-up period will likely result in lower base 
rates of violent and antisocial behaviour which may influence findings, reflective of 
previous research in this field having described follow-up periods of 12-months as 
‘short-term’ (Ullrich & Coid, 2011). The potential to generalise findings regarding the 
predictive validity of impulsivity measures in detecting violent or antisocial behaviour 
to settings other than secure forensic hospitals may be limited. Future studies may 
wish to consider a community-based forensic sample with less restricting 
environmental factors present, which potentially allow participants the opportunity to 
act more impulsively.  
A strength of this research is that to the author’s knowledge this is the first study to 
compare a number of different methods to assess impulsivity, which may help 
clinicians to consider how they evaluate impulsive behaviour in their routine 
practice. A further strength is the use of prospective data to consider whether 
impulsivity contributes to incidence of violent and antisocial behaviour in a forensic 
mental health population. However, future studies may wish to consider a 
longitudinal design utilising longer follow-up periods to provide further knowledge of 
the temporal relationship between distinct components of impulsivity (e.g. response 
inhibition or delayed gratification) and violent or antisocial behaviour. This would 
potentially allow more of an opportunity to capture incidents of violent and antisocial 
behaviour, which would prove valuable given the well-controlled environments of 
secure settings. Finally, one positive in relation to the recruitment of this study is that 
the sample was drawn from four secure hospitals, and therefore representative of 
forensic mental health inpatients across each level of security.  
4.2 Conclusions 
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Violent and antisocial behaviours are multifactorial in nature as represented by the 
wide range of factors commonly considered in risk assessment tools, therefore the 
relative contribution of any one risk factor is likely to be limited. However, in support 
of previous literature in this field we found a relatively consistent relationship 
(dependent on assessment method) between impulsive behaviour and violent or 
antisocial behaviour in a sample of inpatients in forensic mental health settings.  
Upon comparison of assessment tools measuring impulsive behaviour, those which 
were found to be most predictive of future violence and antisocial behaviour were 
self-report (BIS) and clinician ratings (HCR-20 v3 item C4). These measures 
encompass a wider scope of impulsive behaviours in contrast to behavioural 
measures, specifically designed to tap into distinct components of impulsivity (e.g. 
response inhibition or delayed gratification). This finding may encourage clinicians 
or professionals working within inpatient forensic mental health and criminal justice 
settings to consider the use of the BIS to supplement clinician rating when 
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number zzzz]; and the United States Institutes of Peace [grant number aaaa].  
It is not necessary to include detailed descriptions on the program or type of 
grants and awards. When funding is from a block grant or other resources 
available to a university, college, or other research institution, submit the name 
of the institute or organization that provided the funding.  
If no funding has been provided for the research, please include the following 
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This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.  
Math formulae  
Please submit math equations as editable text and not as images. Present simple 
formulae in line with normal text where possible and use the solidus (/) instead 
of a horizontal line for small fractional terms, e.g., X/Y. In principle, variables 
are to be presented in italics. Powers of e are often more conveniently denoted 
by exp. Number consecutively any equations that have to be displayed 
separately from the text (if referred to explicitly in the text).  
Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the 
article. Many word processors build footnotes into the text, and this feature may 
be used. Should this not be the case, indicate the position of footnotes in the 




• Make sure you use uniform lettering and sizing of your original artwork. 
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, 
Courier. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Indicate per figure if it is a single, 1.5 or 2-column fitting image. 
• For Word submissions only, you may still provide figures and their captions, 
and tables within a single file at the revision stage. 
• Please note that individual figure files larger than 10 MB must be provided in 
separate source files. A detailed guide on electronic artwork is available. 
You are urged to visit this site; some excerpts from the detailed 
information are given here. Formats 
Regardless of the application used, when your electronic artwork is finalized, 
please 'save as' or convert the images to one of the following formats (note the 
resolution requirements for line drawings, halftones, and line/halftone 
combinations given below):  
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'. 
TIFF (or JPG): Color or grayscale photographs (halftones): always use a 
minimum of 300 dpi. 
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TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a 
minimum of 500 dpi is required. 
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• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the 
resolution is too low. • Supply files that are too low in resolution. 
• Submit graphics that are disproportionately large for the content.  
Color artwork  
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), 
EPS (or PDF), or MS Office files) and with the correct resolution. If, together with 
your accepted article, you submit usable color figures then Elsevier will ensure, 
at no additional charge, that these figures will appear in color online (e.g., 
ScienceDirect and other sites) regardless of whether or not these illustrations 
are reproduced in color in the printed version. For color reproduction in print, 
you will receive information regarding the costs from Elsevier after 
receipt of your accepted article. Please indicate your preference for color: in 
print or online only. Further information on the preparation of electronic artwork.  
Figure captions  
Ensure that each illustration has a caption. A caption should comprise a brief title 
(not on the figure itself) and a description of the illustration. Keep text in the 
illustrations themselves to a minimum but explain all symbols and abbreviations 
used.  
Tables  
Please submit tables as editable text and not as images. Tables can be placed 
either next to the relevant text in the article, or on separate page(s) at the end. 
Number tables consecutively in accordance with their appearance in the text and 
place any table notes below the table body. Be sparing in the use of tables and 
ensure that the data presented in them do not duplicate results described 
elsewhere in the article. Please avoid using vertical rules and shading in table 
cells.  
References  
Citation in text  
Please ensure that every reference cited in the text is also present in the 
reference list (and vice versa). Any references cited in the abstract must be 
given in full. Unpublished results and personal communications are not 
recommended in the reference list, but may be mentioned in the text. If these 
references are included in the reference list they should follow the standard 
reference style of the journal and should include a substitution of the publication 
date with either 'Unpublished results' or 'Personal communication'. Citation of a 
reference as 'in press' implies that the item has been accepted for publication.  
Web references  
As a minimum, the full URL should be given and the date when the reference 
was last accessed. Any further information, if known (DOI, author names, dates, 
reference to a source publication, etc.), should also be given. Web references 
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can be listed separately (e.g., after the reference list) under a different heading 
if desired, or can be included in the reference list.  
Data references  
This journal encourages you to cite underlying or relevant datasets in your 
manuscript by citing them in your text and including a data reference in your 
Reference List. Data references should include the following elements: author 
name(s), dataset title, data repository, version (where available), year, and 
global persistent identifier. Add [dataset] immediately before the reference so 
we can properly identify it as a data reference. The [dataset] identifier will not 
appear in your published article.  
References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list 
(and any citations in the text) to other articles in the same Special Issue.  
Reference management software  
Most Elsevier journals have their reference template available in many of the 
most popular reference management software products. These include all 
products that support Citation Style Language styles, such as Mendeley and 
Zotero, as well as EndNote. Using the word processor plug-ins from these 
products, authors only need to select the appropriate journal template when 
preparing their article, after which citations and bibliographies will be 
automatically formatted in the journal's style. If no template is yet available for 
this journal, please follow the format of the sample references and citations as 
shown in this Guide.  
Users of Mendeley Desktop can easily install the reference style for this journal 
by clicking the following link: 
http://open.mendeley.com/use-citation-style/aggression-and-violent-behavior 
When preparing your manuscript, you will then be able to select this style using 
the Mendeley plug- ins for Microsoft Word or LibreOffice.  
Reference formatting  
There are no strict requirements on reference formatting at submission. 
References can be in any style or format as long as the style is consistent. 
Where applicable, author(s) name(s), journal title/book title, chapter title/article 
title, year of publication, volume number/book chapter and the pagination must 
be present. Use of DOI is highly encouraged. The reference style used by the 
journal will be applied to the accepted article by Elsevier at the proof stage. Note 
that missing data will be highlighted at proof stage for the author to correct. If 
you do wish to format the references yourself they should be arranged according 
to the following examples:  
Reference style 
Text: Citations in the text should follow the referencing style used by the 
American Psychological Association. You are referred to the Publication Manual of 
the American Psychological Association, Sixth Edition, ISBN 978-1-4338-0561-5, 
copies of which may be ordered online or APA Order Dept., P.O.B. 2710, 
Hyattsville, MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. 
List: references should be arranged first alphabetically and then further sorted 
chronologically if necessary. More than one reference from the same author(s) in 
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the same year must be identified by the letters 'a', 'b', 'c', etc., placed after the 
year of publication. 
Examples: 
Reference to a journal publication: 
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a 
scientific article. Journal of Scientific Communications, 163, 51–59. 
Reference to a book: 
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New 
York: Longman, (Chapter 4). 
Reference to a chapter in an edited book: 
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of 
your article. In B. S. Jones, & R. Z. Smith (Eds.), Introduction to the electronic 
age (pp. 281–304). New York: E-Publishing Inc. 
Reference to a website: 
Cancer Research UK. Cancer statistics reports for the UK. (2003). 
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/ 
Accessed 13 March 2003. 
Reference to a dataset: 
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality 
data for Japanese oak wilt disease and surrounding forest compositions. 
Mendeley Data, v1. https://doi.org/10.17632/ xwj98nb39r.1. 
Reference to a conference paper or poster presentation: 
Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image 
Behaviours Inventory-3: Development and validation of the Body Image 
Compulsive Actions and Body Image Avoidance Scales. Poster session 
presentation at the meeting of the Association for Behavioural and Cognitive 
Therapies, New York, NY.  
Journal abbreviations source  
Journal names should be abbreviated according to the List of Title Word 
Abbreviations.  
Video  
Elsevier accepts video material and animation sequences to support and enhance 
your scientific research. Authors who have video or animation files that they 
wish to submit with their article are strongly encouraged to include links to these 
within the body of the article. This can be done in the same way as a figure or 
table by referring to the video or animation content and noting in the body text 
where it should be placed. All submitted files should be properly labeled so that 
they directly relate to the video file's content. . In order to ensure that your 
video or animation material is directly usable, please provide the file in one of 
our recommended file formats with a preferred maximum size of 150 MB per file, 
1 GB in total. Video and animation files supplied will be published online in the 
electronic version of your article in Elsevier Web products, including 
ScienceDirect. Please supply 'stills' with your files: you can choose any frame 
from the video or animation or make a separate image. These will be used 
instead of standard icons and will personalize the link to your video data. For 
more detailed instructions please visit our video instruction pages. Note: since 
video and animation cannot be embedded in the print version of the journal, 
please provide text for both the electronic and the print version for the portions 
of the article that refer to this content.  
AudioSlides  
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The journal encourages authors to create an AudioSlides presentation with their 
published article. AudioSlides are brief, webinar-style presentations that are 
shown next to the online article on ScienceDirect. This gives authors the 
opportunity to summarize their research in their own words and to help readers 
understand what the paper is about. More information and examples are 
available. Authors of this journal will automatically receive an invitation e-mail to 
create an AudioSlides presentation after acceptance of their paper.  
Data visualization  
Include interactive data visualizations in your publication and let your readers 
interact and engage more closely with your research. Follow the instructions 
here to find out about available data visualization options and how to include 
them with your article.  
Supplementary material  
Supplementary material such as applications, images and sound clips, can be 
published with your article to enhance it. Submitted supplementary items are 
published exactly as they are received (Excel or PowerPoint files will appear as 
such online). Please submit your material together with the article and supply a 
concise, descriptive caption for each supplementary file. If you wish to make 
changes to supplementary material during any stage of the process, please 
make sure to provide an updated file. Do not annotate any corrections on a 
previous version. Please switch off the 'Track Changes' option in Microsoft Office 
files as these will appear in the published version.  
Research data  
This journal encourages and enables you to share data that supports your 
research publication where appropriate, and enables you to interlink the data 
with your published articles. Research data refers to the results of observations 
or experimentation that validate research findings. To facilitate reproducibility 
and data reuse, this journal also encourages you to share your software, code, 
models, algorithms, protocols, methods and other useful materials related to the 
project.  
Below are a number of ways in which you can associate data with your article or 
make a statement about the availability of your data when submitting your 
manuscript. If you are sharing data in one of these ways, you are encouraged to 
cite the data in your manuscript and reference list. Please refer to the 
"References" section for more information about data citation. For more 
information on depositing, sharing and using research data and other relevant 
research materials, visit the research data page.  
Data linking  
If you have made your research data available in a data repository, you can link 
your article directly to the dataset. Elsevier collaborates with a number of 
repositories to link articles on ScienceDirect with relevant repositories, giving 
readers access to underlying data that gives them a better understanding of the 
research described.  
There are different ways to link your datasets to your article. When available, 
you can directly link your dataset to your article by providing the relevant 
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information in the submission system. For more information, visit the database 
linking page.  
For supported data repositories a repository banner will automatically appear 
next to your published article on ScienceDirect.  
In addition, you can link to relevant data or entities through identifiers within the 
text of your manuscript, using the following format: Database: xxxx (e.g., TAIR: 
AT1G01020; CCDC: 734053; PDB: 1XFN).  
Mendeley Data  
This journal supports Mendeley Data, enabling you to deposit any research data 
(including raw and processed data, video, code, software, algorithms, protocols, 
and methods) associated with your manuscript in a free-to-use, open access 
repository. During the submission process, after uploading your manuscript, you 
will have the opportunity to upload your relevant datasets directly to Mendeley 
Data. The datasets will be listed and directly accessible to readers next to your 
published article online.  
For more information, visit the Mendeley Data for journals page.  
Data statement  
To foster transparency, we encourage you to state the availability of your data in 
your submission. This may be a requirement of your funding body or institution. 
If your data is unavailable to access or unsuitable to post, you will have the 
opportunity to indicate why during the submission process, for example by 
stating that the research data is confidential. The statement will appear with 
your published article on ScienceDirect. For more information, visit the Data 
Statement page.  
AFTER ACCEPTANCE  
Online proof correction  
Corresponding authors will receive an e-mail with a link to our online proofing 
system, allowing annotation and correction of proofs online. The environment is 
similar to MS Word: in addition to editing text, you can also comment on 
figures/tables and answer questions from the Copy Editor. Web-based proofing 
provides a faster and less error-prone process by allowing you to directly type 
your corrections, eliminating the potential introduction of errors.  
If preferred, you can still choose to annotate and upload your edits on the PDF 
version. All instructions for proofing will be given in the e-mail we send to 
authors, including alternative methods to the online version and PDF. 
We will do everything possible to get your article published quickly and 
accurately. Please use this proof only for checking the typesetting, editing, 
completeness and correctness of the text, tables and figures. Significant changes 
to the article as accepted for publication will only be considered at this stage 
with permission from the Editor. It is important to ensure that all corrections are 
sent back to us in one communication. Please check carefully before replying, as 
inclusion of any subsequent corrections cannot be guaranteed. Proofreading is 
solely your responsibility.  
 109 
Offprints  
The corresponding author will, at no cost, receive a customized Share Link 
providing 50 days free access to the final published version of the article on 
ScienceDirect. The Share Link can be used for sharing the article via any 
communication channel, including email and social media. For an extra charge, 
paper offprints can be ordered via the offprint order form which is sent once the 
article is accepted for publication. Both corresponding and co-authors may order 
offprints at any time via Elsevier's Webshop. Corresponding authors who have 
published their article open access do not receive a Share Link as their final 
published version of the article is available open access on ScienceDirect and can 
be shared through the article DOI link.  
AUTHOR INQUIRIES  
Visit the Elsevier Support Center to find the answers you need. Here you will find 
everything from Frequently Asked Questions to ways to get in touch. 
You can also check the status of your submitted article or find out when your 
accepted article will be published.  





















Appendix B: Quality assessment tool 
 






Definitely – 2 
Partially - 1 
No – 0 
Not reported – NR 
Item Score 
1. Does the study address an appropriate and clearly focused question 
(e.g. is there a clinical or theoretical rationale for the research)? 
 
2. Are the aims of the study specific and appropriate (e.g. clearly 
outlined ‘aims’ or ‘hypotheses’ section that are consistent with 
rationale in item 1)? 
 
Population 
3. Is the source area and population clearly described to sufficient 
detail to allow for comparison and generalisability? 
 
4. Is the recruitment of eligible population well defined?  
5. Was the method of participant selection from the eligible population 
well described (e.g. inclusion/exclusion criteria explicit)? 
 
6. Are descriptive statistics of participants key characteristics provided?  




8. Were the outcome measures objective?  
9. Did the outcome measures have adequate reliability?  
10. Were the outcome measures well validated?   
Analyses 
11. Was the study sufficiently powered to detect an intervention effect 
(e.g. with a power of 0.8, it is likely to see an effect of a given size if 
one exists, 80% of the time)? 
 
12. Are the statistical methods appropriate for the study design (for 
example, impulsivity as dependent variable in statistical analysis)? 
 
13. Were confidence intervals or p values for effect estimates given or 
possible to calculate?  
 
Internal & external validity Tick one as 
appropriate 
++ All or most of the checklist criteria have been fulfilled, where they have 
not been fulfilled the conclusions are very unlikely to alter 
 
+ Some of the checklist criteria have been fulfilled, where they have not been 
fulfilled, or not adequately described, the conclusions are unlikely to alter 
 
- Few or no checklist criteria have been fulfilled and the conclusions are likely 
or very likely to alter 
 
 111 

































































































































1. Clear study 
rationale 
2 2 2 2 2 2 2 2 2 
2. Specific study 
aims 
2 2 2 2 2 2 2 2 2 
3. Cleary described 
source area 








1 2 1 0 1 1 2 1 2 
6. Descriptive 
statistics 
1 1 1 2 1 1 2 2 1 
7. Well represented 
sample 




1 1 1 1 1 1 1 1 2 
9. Reliable outcome 
measure(s) 




1 1 1 1 1 1 1 1 NR 
11. Power 
calculation 
NR NR NR NR NR NR NR NR NR 
12. Appropriate 
statistical analyses 
2 2 2 2 2 2 2 2 2 
13. Stats available 
for effect estimates 
1 2 2 1 2 2 2 2 2 
Total quality (max 
26) 
17 19 18 16 18 18 20 19 16 
Total quality (%) 65 73 69 62 69 69 77 73 62 
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GUIDE FOR AUTHORS  
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Your Paper Your Way  
We now differentiate between the requirements for new and revised 
submissions. You may choose to submit your manuscript as a single Word or 
PDF file to be used in the refereeing process. Only when your paper is at the 
revision stage, will you be requested to put your paper in to a 'correct format' for 
acceptance and provide the items required for the publication of your article.  
To find out more, please visit the Preparation section below. 
INTRODUCTION  
The Journal of Criminal Justice is an international journal intended to fill the 
present need for the dissemination of new information, ideas and methods, to 
both practitioners and academicians in the criminal justice area. The Journal is 
concerned with all aspects of the criminal justice system in terms of their 
relationships to each other. Although materials are presented relating to crime 
and the individual elements of the criminal justice system, the emphasis of the 
Journal is to tie together the functioning of these elements and to illustrate the 
effects of their interactions. Articles that reflect the application of new disciplines 
or analytical methodologies to the problems of criminal justice are of special 
interest.  
Since the purpose of the Journal is to provide a forum for the dissemination of 
new ideas, new information, and the application of new methods to the problems 
and functions of the criminal justice system, the Journal emphasizes innovation 
and creative thought of the highest quality.  
Contact Details for Submission  
Submission to this journal proceeds totally online and you will be guided 
stepwise through the creation and uploading of your files. The system 
automatically converts source files to a single PDF file of the article, which is 
used in the peer-review process. Please note that even though manuscript 
source files are converted to PDF files at submission for the review process, 
these source files are needed for further processing after acceptance. All 
correspondence, including notification of the Editor's decision and requests for 
revision, takes place by e-mail removing the need for a paper trail.  
Submission checklist  
You can use this list to carry out a final check of your submission before you 
send it to the journal for review. Please check the relevant section in this Guide 
for Authors for more details.  
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Ensure that the following items are present:  
One author has been designated as the corresponding author with contact 
details: • E-mail address 
• Full postal address  
All necessary files have been uploaded: 
Manuscript: 
• Include keywords 
• All figures (include relevant captions) 
• All tables (including titles, description, footnotes) 
• Ensure all figure and table citations in the text match the files provided • 
Indicate clearly if color should be used for any figures in print Graphical 
Abstracts / Highlights files (where applicable)  
Supplemental files (where applicable)  
Further considerations 
• Manuscript has been 'spell checked' and 'grammar checked' 
• All references mentioned in the Reference List are cited in the text, and vice 
versa 
• Permission has been obtained for use of copyrighted material from other 
sources (including the Internet) 
• A competing interests statement is provided, even if the authors have no 
competing interests to declare 
• Journal policies detailed in this guide have been reviewed  
•Referee suggestions and contact details provided, based on journal 
requirements For further information, visit our Support Center.  
BEFORE YOU BEGIN  
Ethics in publishing  
Please see our information pages on Ethics in publishing and Ethical guidelines 
for journal publication.  
Declaration of interest  
All authors must disclose any financial and personal relationships with other 
people or organizations that could inappropriately influence (bias) their work. 
Examples of potential conflicts of interest include employment, consultancies, 
stock ownership, honoraria, paid expert testimony, patent applications/ 
registrations, and grants or other funding. If there are no conflicts of interest 
then please state this: 'Conflicts of interest: none'. More information.  
Submission declaration and verification  
Submission of an article implies that the work described has not been published 
previously (except in the form of an abstract or as part of a published lecture or 
academic thesis or as an electronic preprint, see 'Multiple, redundant or 
concurrent publication' section of our ethics policy for more information), that it 
is not under consideration for publication elsewhere, that its publication is 
approved by all authors and tacitly or explicitly by the responsible authorities 
where the work was carried out, and that, if accepted, it will not be published 
 118 
elsewhere in the same form, in English or in any other language, including 
electronically without the written consent of the copyright-holder. To verify 
originality, your article may be checked by the originality detection service 
CrossCheck.  
Changes to authorship  
Authors are expected to consider carefully the list and order of authors before 
submitting their manuscript and provide the definitive list of authors at the time 
of the original submission. Any addition, deletion or rearrangement of author 
names in the authorship list should be made only before the manuscript has 
been accepted and only if approved by the journal Editor. To request such a 
change, the Editor must receive the following from the corresponding author: 
(a) the reason for the change in author list and (b) written confirmation (e-mail, 
letter) from all authors that they agree with the addition, removal or 
rearrangement. In the case of addition or removal of authors, this includes 
confirmation from the author being added or removed.  
Only in exceptional circumstances will the Editor consider the addition, deletion 
or rearrangement of authors after the manuscript has been accepted. While the 
Editor considers the request, publication of the manuscript will be suspended. If 
the manuscript has already been published in an online issue, any requests 
approved by the Editor will result in a corrigendum.  
Copyright  
Upon acceptance of an article, authors will be asked to complete a 'Journal 
Publishing Agreement' (see more information on this). An e-mail will be sent to 
the corresponding author confirming receipt of the manuscript together with a 
'Journal Publishing Agreement' form or a link to the online version of this 
agreement.  
Subscribers may reproduce tables of contents or prepare lists of articles 
including abstracts for internal circulation within their institutions. Permission of 
the Publisher is required for resale or distribution outside the institution and for 
all other derivative works, including compilations and translations. If excerpts 
from other copyrighted works are included, the author(s) must obtain written 
permission from the copyright owners and credit the source(s) in the article. 
Elsevier has preprinted forms for use by authors in these cases.  
For open access articles: Upon acceptance of an article, authors will be asked to 
complete an 'Exclusive License Agreement' (more information). Permitted third 
party reuse of open access articles is determined by the author's choice of user 
license.  
Author rights  
As an author you (or your employer or institution) have certain rights to reuse 
your work. More information.  
Elsevier supports responsible sharing  
Find out how you can share your research published in Elsevier journals. 
Role of the funding source  
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You are requested to identify who provided financial support for the conduct of 
the research and/or preparation of the article and to briefly describe the role of 
the sponsor(s), if any, in study design; in the collection, analysis and 
interpretation of data; in the writing of the report; and in the decision to submit 
the article for publication. If the funding source(s) had no such involvement then 
this should be stated.  
Funding body agreements and policies  
Elsevier has established a number of agreements with funding bodies which 
allow authors to comply with their funder's open access policies. Some funding 
bodies will reimburse the author for the Open Access Publication Fee. Details of 
existing agreements are available online.  
Open access  
This journal offers authors a choice in publishing their research:  
Open access  
• Articles are freely available to both subscribers and the wider public with 
permitted reuse. 
• An open access publication fee is payable by authors or on their behalf, e.g. by 
their research funder or institution. 
Subscription 
• Articles are made available to subscribers as well as developing countries and 
patient groups through our universal access programs. 
• No open access publication fee payable by authors.  
Regardless of how you choose to publish your article, the journal will apply the 
same peer review criteria and acceptance standards.  
For open access articles, permitted third party (re)use is defined by the following 
Creative Commons user licenses:  
Creative Commons Attribution (CC BY)  
Lets others distribute and copy the article, create extracts, abstracts, and other 
revised versions, adaptations or derivative works of or from an article (such as a 
translation), include in a collective work (such as an anthology), text or data 
mine the article, even for commercial purposes, as long as they credit the 
author(s), do not represent the author as endorsing their adaptation of the 
article, and do not modify the article in such a way as to damage the author's 
honor or reputation.  
Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)  
For non-commercial purposes, lets others distribute and copy the article, and to 
include in a collective work (such as an anthology), as long as they credit the 
author(s) and provided they do not alter or modify the article.  
The open access publication fee for this journal is USD 1800, excluding taxes. 
Learn more about Elsevier's pricing policy: 
http://www.elsevier.com/openaccesspricing.  
 120 
Green open access  
Authors can share their research in a variety of different ways and Elsevier has a 
number of green open access options available. We recommend authors see our 
green open access page for further information. Authors can also self-archive 
their manuscripts immediately and enable public access from their institution's 
repository after an embargo period. This is the version that has been accepted 
for publication and which typically includes author-incorporated changes 
suggested during submission, peer review and in editor-author communications. 
Embargo period: For subscription articles, an appropriate amount of time is 
needed for journals to deliver value to subscribing customers before an article 
becomes freely available to the public. This is the embargo period and it begins 
from the date the article is formally published online in its final and fully citable 
form. Find out more.  
This journal has an embargo period of 24 months.  
Elsevier Publishing Campus  
The Elsevier Publishing Campus (www.publishingcampus.com) is an online 
platform offering free lectures, interactive training and professional advice to 
support you in publishing your research. The College of Skills training offers 
modules on how to prepare, write and structure your article and explains how 
editors will look at your paper when it is submitted for publication. Use these 
resources, and more, to ensure that your submission will be the best that you 
can make it.  
Language (usage and editing services)  
Please write your text in good English (American or British usage is accepted, 
but not a mixture of these). Authors who feel their English language manuscript 
may require editing to eliminate possible grammatical or spelling errors and to 
conform to correct scientific English may wish to use the English Language 
Editing service available from Elsevier's WebShop.  
Submit your article  
Please submit your article via https://www.evise.com/evise/jrnl/JCJ. 
PREPARATION  
Peer review  
This journal operates a double blind review process. All contributions will be 
initially assessed by the editor for suitability for the journal. Papers deemed 
suitable are then typically sent to a minimum of two independent expert 
reviewers to assess the scientific quality of the paper. The Editor is responsible 
for the final decision regarding acceptance or rejection of articles. The Editor's 
decision is final. More information on types of peer review.  
Double-blind review  
This journal uses double-blind review, which means the identities of the authors 
are concealed from the reviewers, and vice versa. More information is available 
on our website. To facilitate this, please include the following separately: 
Title page (with author details): This should include the title, authors' names, 
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affiliations, acknowledgements and any Declaration of Interest statement, and a 
complete address for the corresponding author including an e-mail address.  
Blinded manuscript (no author details): The main body of the paper (including 
the references, figures, tables and any acknowledgements) should not include 
any identifying information, such as the authors' names or affiliations.  
Use of word processing software  
It is important that the file be saved in the native format of the word processor 
used. The text should be in single-column format. Keep the layout of the text as 
simple as possible. Most formatting codes will be removed and replaced on 
processing the article. In particular, do not use the word processor's options to 
justify text or to hyphenate words. However, do use bold face, italics, subscripts, 
superscripts etc. When preparing tables, if you are using a table grid, use only 
one grid for each individual table and not a grid for each row. If no grid is used, 
use tabs, not spaces, to align columns. The electronic text should be prepared in 
a way very similar to that of conventional manuscripts (see also the Guide to 
Publishing with Elsevier). Note that source files of figures, tables and text 
graphics will be required whether or not you embed your figures in the text. See 
also the section on Electronic artwork.  
To avoid unnecessary errors you are strongly advised to use the 'spell-check' 
and 'grammar-check' functions of your word processor.  
Article structure  
Subdivision - unnumbered sections  
Divide your article into clearly defined sections. Each subsection is given a brief 
heading. Each heading should appear on its own separate line. Subsections 
should be used as much as possible when cross- referencing text: refer to the 
subsection by heading as opposed to simply 'the text'.  
Introduction  
State the objectives of the work and provide an adequate background, avoiding 
a detailed literature survey or a summary of the results.  
Discussion  
This should explore the significance of the results of the work, not repeat them. 
A combined Results and Discussion section is often appropriate. Avoid extensive 
citations and discussion of published literature.  
Conclusions  
The main conclusions of the study may be presented in a short Conclusions 
section, which may stand alone or form a subsection of a Discussion or Results 
and Discussion section.  
Essential title page information  
• Title. The title of the article should be included on page 1 (eighty spaces 
maximum). Titles are often used in information-retrieval systems and should be 
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concise and informative. The title of your article must be clear and descriptive, 
using words that are relevant to the subject area, and would most likely be used 
in an online search. Avoid abbreviations and formulae where possible.  
• Author names and affiliations. Where the family name may be ambiguous 
(e.g., a double name), please indicate this clearly. Present the authors' affiliation 
addresses (where the actual work was done) below the names. Indicate all 
affiliations with a lower-case superscript letter immediately after the author's 
name and in front of the appropriate address. Provide the full postal address of 
each affiliation, including the country name, and, if available, the e-mail address 
of each author.  
• Corresponding author. Clearly indicate who will handle correspondence at all 
stages of refereeing and publication, also post-publication. Ensure that 
telephone and fax numbers (with country and area code) are provided in 
addition to the e-mail address and the complete postal address.  
• Present/permanent address. If an author has moved since the work 
described in the article was done, or was visiting at the time, a "Present 
address" (or "Permanent address") may be indicated as a footnote to that 
author's name. The address at which the author actually did the work must be 
retained as the main, affiliation address. Superscript Arabic numerals are used 
for such footnotes.  
Abstract  
Authors should provide a structured abstract which should be no more than 200 
words in length. The structured abstract (see example below) should succinctly 
state the purpose of the study, basic procedures, most important findings, and 
principal conclusions, with an emphasis on the new aspects of the study. An 
abstract is often presented separately from the article, so it must be able to 
stand alone. For this reason, references should be avoided, but if essential, then 
cite the author(s) and year(s). Also, non-standard uncommon abbreviations 
should be avoided, but if essential they must be defined at their first mention in 
the abstract itself.  





Highlights are mandatory for this journal. They consist of a short collection of 
bullet points that convey the core findings of the article and should be submitted 
in a separate editable file in the online submission system. Please use 
'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 
characters, including spaces, per bullet point). You can view example Highlights 
on our information site.  
Keywords  
Immediately after the abstract, provide a maximum of 6 keywords, using 
American spelling and avoiding general and plural terms and multiple concepts 
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(avoid, for example, 'and', 'of'). Be sparing with abbreviations: only 
abbreviations firmly established in the field may be eligible. These keywords will 
be used for indexing purposes.  
Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before 
the references and do not, therefore, include them on the title page, as a 
footnote to the title or otherwise. List here those individuals who provided help 
during the research (e.g., providing language help, writing assistance or proof 
reading the article, etc.).  
Formatting of funding sources  
List funding sources in this standard way to facilitate compliance to funder's 
requirements:  
Funding: This work was supported by the National Institutes of Health [grant 
numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant 
number zzzz]; and the United States Institutes of Peace [grant number aaaa].  
It is not necessary to include detailed descriptions on the program or type of 
grants and awards. When funding is from a block grant or other resources 
available to a university, college, or other research institution, submit the name 
of the institute or organization that provided the funding.  
If no funding has been provided for the research, please include the following 
sentence:  
This research did not receive any specific grant from funding agencies in the 




• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New 
Roman, Symbol, or use fonts that look similar. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Provide captions to illustrations separately. 
• Size the illustrations close to the desired dimensions of the published version. 
• Submit each illustration as a separate file. 
A detailed guide on electronic artwork is available. 
You are urged to visit this site; some excerpts from the detailed 
information are given here. Formats 
If your electronic artwork is created in a Microsoft Office application (Word, 
PowerPoint, Excel) then please supply 'as is' in the native document format. 
Regardless of the application used other than Microsoft Office, when your 
electronic artwork is finalized, please 'Save as' or convert the images to one of 
the following formats (note the resolution requirements for line drawings, 
halftones, and line/halftone combinations given below): 
EPS (or PDF): Vector drawings, embed all used fonts. 
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TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum 
of 300 dpi. 
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a 
minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone 
(color or grayscale), keep to a minimum of 500 dpi. 
Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); 
these typically have a low number of pixels and limited set of colors; 
• Supply files that are too low in resolution; 
• Submit graphics that are disproportionately large for the content.  
Figure captions  
Ensure that each illustration has a caption. Supply captions separately, not 
attached to the figure. A caption should comprise a brief title (not on the figure 
itself) and a description of the illustration. Keep text in the illustrations 
themselves to a minimum but explain all symbols and abbreviations used.  
Tables  
Please submit tables as editable text and not as images. Tables can be placed 
either next to the relevant text in the article, or on separate page(s) at the end. 
Number tables consecutively in accordance with their appearance in the text and 
place any table notes below the table body. Be sparing in the use of tables and 
ensure that the data presented in them do not duplicate results described 
elsewhere in the article. Please avoid using vertical rules and shading in table 
cells.  
Citation in text  
Please ensure that every reference cited in the text is also present in the 
reference list (and vice versa). Any references cited in the abstract must be 
given in full. Unpublished results and personal communications are not 
recommended in the reference list, but may be mentioned in the text. If these 
references are included in the reference list they should follow the standard 
reference style of the journal and should include a substitution of the publication 
date with either 'Unpublished results' or 'Personal communication'. Citation of a 
reference as 'in press' implies that the item has been accepted for publication 
and a copy of the title page of the relevant article must be submitted.  
Web references  
As a minimum, the full URL should be given and the date when the reference 
was last accessed. Any further information, if known (DOI, author names, dates, 
reference to a source publication, etc.), should also be given. Web references 
can be listed separately (e.g., after the reference list) under a different heading 
if desired, or can be included in the reference list.  
Data references  
This journal encourages you to cite underlying or relevant datasets in your 
manuscript by citing them in your text and including a data reference in your 
Reference List. Data references should include the following elements: author 
name(s), dataset title, data repository, version (where available), year, and 
global persistent identifier. Add [dataset] immediately before the reference so 
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we can properly identify it as a data reference. The [dataset] identifier will not 
appear in your published article.  
Reference management software  
Most Elsevier journals have their reference template available in many of the 
most popular reference management software products. These include all 
products that support Citation Style Language styles, such as Mendeley and 
Zotero, as well as EndNote. Using the word processor plug-ins from these 
products, authors only need to select the appropriate journal template when 
preparing their article, after which citations and bibliographies will be 
automatically formatted in the journal's style. If no template is yet available for 
this journal, please follow the format of the sample references and citations as 
shown in this Guide.  
Users of Mendeley Desktop can easily install the reference style for this journal 
by clicking the following link: 
http://open.mendeley.com/use-citation-style/journal-of-criminal-justice 
When preparing your manuscript, you will then be able to select this style using 
the Mendeley plug- ins for Microsoft Word or LibreOffice.  
Reference style 
Text: Citations in the text should follow the referencing style used by the 
American Psychological Association. You are referred to the Publication Manual of 
the American Psychological Association, Sixth Edition, ISBN 978-1-4338-0561-5, 
copies of which may be ordered online or APA Order Dept., P.O.B. 2710, 
Hyattsville, MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. 
List: references should be arranged first alphabetically and then further sorted 
chronologically if necessary. More than one reference from the same author(s) in 
the same year must be identified by the letters 'a', 'b', 'c', etc., placed after the 
year of publication. 
Examples: 
Reference to a journal publication: 
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a 
scientific article. Journal of Scientific Communications, 163, 51–59. 
Reference to a book: 
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New 
York: Longman, (Chapter 4). 
Reference to a chapter in an edited book: 
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of 
your article. In B. S. Jones, & R. Z. Smith (Eds.), Introduction to the electronic 
age (pp. 281–304). New York: E-Publishing Inc. 
Reference to a website: 
Cancer Research UK. Cancer statistics reports for the UK. (2003). 
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/ 
Accessed 13.03.03. 
Reference to a dataset: 
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality 
data for Japanese oak wilt disease and surrounding forest compositions. 
Mendeley Data, v1. https://doi.org/10.17632/ xwj98nb39r.1.  
Supplementary material  
Supplementary material such as applications, images and sound clips, can be 
published with your article to enhance it. Submitted supplementary items are 
published exactly as they are received (Excel or PowerPoint files will appear as 
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such online). Please submit your material together with the article and supply a 
concise, descriptive caption for each supplementary file. If you wish to make 
changes to supplementary material during any stage of the process, please 
make sure to provide an updated file. Do not annotate any corrections on a 
previous version. Please switch off the 'Track Changes' option in Microsoft Office 
files as these will appear in the published version.  
RESEARCH DATA  
This journal encourages and enables you to share data that supports your 
research publication where appropriate, and enables you to interlink the data 
with your published articles. Research data refers to the results of observations 
or experimentation that validate research findings. To facilitate reproducibility 
and data reuse, this journal also encourages you to share your software, code, 
models, algorithms, protocols, methods and other useful materials related to the 
project.  
Below are a number of ways in which you can associate data with your article or 
make a statement about the availability of your data when submitting your 
manuscript. If you are sharing data in one of these ways, you are encouraged to 
cite the data in your manuscript and reference list. Please refer to the 
"References" section for more information about data citation. For more 
information on depositing, sharing and using research data and other relevant 
research materials, visit the research data page.  
Data linking  
If you have made your research data available in a data repository, you can link 
your article directly to the dataset. Elsevier collaborates with a number of 
repositories to link articles on ScienceDirect with relevant repositories, giving 
readers access to underlying data that gives them a better understanding of the 
research described.  
There are different ways to link your datasets to your article. When available, 
you can directly link your dataset to your article by providing the relevant 
information in the submission system. For more information, visit the database 
linking page.  
For supported data repositories a repository banner will automatically appear 
next to your published article on ScienceDirect.  
In addition, you can link to relevant data or entities through identifiers within the 
text of your manuscript, using the following format: Database: xxxx (e.g., TAIR: 
AT1G01020; CCDC: 734053; PDB: 1XFN).  
Mendeley Data  
This journal supports Mendeley Data, enabling you to deposit any research data 
(including raw and processed data, video, code, software, algorithms, protocols, 
and methods) associated with your manuscript in a free-to-use, open access 
repository. During the submission process, after uploading your manuscript, you 
will have the opportunity to upload your relevant datasets directly to Mendeley 
Data. The datasets will be listed and directly accessible to readers next to your 
published article online.  
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For more information, visit the Mendeley Data for journals page.  
Data in Brief  
You have the option of converting any or all parts of your supplementary or 
additional raw data into one or multiple data articles, a new kind of article that 
houses and describes your data. Data articles ensure that your data is actively 
reviewed, curated, formatted, indexed, given a DOI and publicly available to all 
upon publication. You are encouraged to submit your article for Data in Brief as 
an additional item directly alongside the revised version of your manuscript. If 
your research article is accepted, your data article will automatically be 
transferred over to Data in Brief where it will be editorially reviewed and 
published in the open access data journal, Data in Brief. Please note an open 
access fee of 500 USD is payable for publication in Data in Brief. Full details can 
be found on the Data in Brief website. Please use this template to write your 
Data in Brief.  
Data statement  
To foster transparency, we encourage you to state the availability of your data in 
your submission. This may be a requirement of your funding body or institution. 
If your data is unavailable to access or unsuitable to post, you will have the 
opportunity to indicate why during the submission process, for example by 
stating that the research data is confidential. The statement will appear with 
your published article on ScienceDirect. For more information, visit the Data 
Statement page.  
Interactive plots  
This journal enables you to show an Interactive Plot with your article by simply 
submitting a data file. Full instructions.  
AFTER ACCEPTANCE  
Online proof correction  
Corresponding authors will receive an e-mail with a link to our online proofing 
system, allowing annotation and correction of proofs online. The environment is 
similar to MS Word: in addition to editing text, you can also comment on 
figures/tables and answer questions from the Copy Editor. Web-based proofing 
provides a faster and less error-prone process by allowing you to directly type 
your corrections, eliminating the potential introduction of errors.  
If preferred, you can still choose to annotate and upload your edits on the PDF 
version. All instructions for proofing will be given in the e-mail we send to 
authors, including alternative methods to the online version and PDF. 
We will do everything possible to get your article published quickly and 
accurately. Please use this proof only for checking the typesetting, editing, 
completeness and correctness of the text, tables and figures. Significant changes 
to the article as accepted for publication will only be considered at this stage 
with permission from the Editor. It is important to ensure that all corrections are 
sent back to us in one communication. Please check carefully before replying, as 
inclusion of any subsequent corrections cannot be guaranteed. Proofreading is 
solely your responsibility.  
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Offprints  
The corresponding author will, at no cost, receive a customized Share Link 
providing 50 days free access to the final published version of the article on 
ScienceDirect. The Share Link can be used for sharing the article via any 
communication channel, including email and social media. For an extra charge, 
paper offprints can be ordered via the offprint order form which is sent once the 
article is accepted for publication. Both corresponding and co-authors may order 
offprints at any time via Elsevier's Webshop. Corresponding authors who have 
published their article open access do not receive a Share Link as their final 
published version of the article is available open access on ScienceDirect and can 
be shared through the article DOI link.  















































































































Trainee Clinical Psychologist                       
NHS Fife 
 




Re: An investigation into behavioural impulsivity in forensic mental health 




Many thanks for your revised research proposal and covering letter in response to the 
TSH Research Committee feedback. The committee found the proposal to be an 
interesting piece of work, and are now satisfied that you have addressed all of the 
points raised within the review feedback. This letter will be copied to the Associate 
Medical Director along with evidence of your ethical approval, and will subsequently 
provide final management approval for the study to take place within TSH. 
 
One condition of the research committees’ approval is that you provide the 
committee with regular 6-monthly progress reports. This is an important mechanism 
by which the committee track progress, and is also a key component of our research 
governance processes. The committee would also request a study final report 
focusing on the implementation of study findings into clinical practice. 
 
If you require any further assistance, or have any feedback on the Research approval 










Research & Development Manager  
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Participant Information Sheet 
 
Assessing impulsive behaviour of patients within secure unit settings 
 
An investigation into behavioural impulsivity in forensic mental health units - a comparison of 




You are being invited to participate in a research study.  Before you decide whether 
you would like to take part we would like you to understand the purpose of this study 
and what your participation would involve. A member of our research team will go 
through this information sheet with you and answer any questions you may have. 
Ask us if there 
is anything that is not clear or if you would like more information. Take time to 
decide whether or not you wish to take part. 
 
What is the purpose of the study? 
 
Our research wants to find out if being impulsive can lead to being more anti-social 
or aggressive.  Being impulsive is when someone tends to act without stopping to 
think or without considering the consequences.  
 
Why have I been invited?  
 
Our study will be recruiting individuals who reside in NHS forensic mental health 
settings. As you are currently an inpatient within (enter appropriate NHS centre) we 
would like to offer you the opportunity to take part in our study. 
 
Do I have to take part? 
 
No, you do not have to take part. Your participation is voluntary and deciding not to 
take part will not impact on the level of care you currently receive.  
 
What will I have to do? 
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If you decide to volunteer, you will be asked to complete three short tasks on a 
computer and a questionnaire.  These will be to assess how impulsive you are. A 
member of the research team will visit you on your ward and it will take about 30-
40mins to complete the tasks.  
 
If you decide to volunteer, we will ask your permission to access some relevant parts 
of your medical records for the period 12 months before, and up to 6 months after 
completing the computer-based tasks and questionnaire. These will only be looked at 
by members of the research team. 
 
What are the possible risks?  
 
Completing the tasks is not a painful or dangerous process in any way as two are a 
little like computer games and one is a questionnaire.  You may find concentrating 
for this long tiring, but you will be able to take a break or stop and withdraw from 
the study at any time. It should be noted that we intend to retain and use the 
responses you have provided in the event you are to lose capacity after having 
provided consent. 
 
What are the possible benefits?  
 
The tests are not a form of treatment and may not directly benefit you. However, we 
hope that eventually this research will help us to measure how impulsive people are 
more accurately and help us know whether this is related to their behavior.  
 
Will my participation be confidential?  
 
If you choose to take part only members of the research team will know.  We will 
also inform your GP and/or Psychiatrist of your involvement in the study. We hope 
that the results of this study will be published in a scientific journal or presented at a 
conference, but no names will be included and it will not be possible for you to be 
identified. 
 
In addition, relevant sections of your medical notes and data collected during the 
study may be looked at by individuals from the regulatory authorities and from the 
Sponsor(s) (NHS Lothian and the University of Edinburgh) or from the/other NHS 
Board(s) relevant to your taking part in this research. 
 
What if I want to stop the study?  
 
Whether you take part is up to you and your decision, and you will continue to 
receive the same care whether you take part or not.   
 
You may change your mind about being in the study and withdraw your consent after 
the study has started. Your continued treatment will not be affected by your decision 
to take part or not in this study, even if you change your mind half way through. 
 
What if I have further questions? 
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Thank you for taking the time to hear about our study. We would be really pleased to 
talk to you about it some more if you have any questions. If you have any further 
questions about the study, please contact or ask your keyworker to contact Max 
Alford on 01383 565 402.  
 
What if there is a problem?  
 
If you wish to make a complaint about the study please contact NHS (enter 
appropriate health board): 
 
Complaints Officer  
(Enter address) 
(Enter telephone number) 
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Participant Consent Form 
 
CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
V5 15/08/2017: 
 
Participant identification ID 
 
Study: Assessing impulsive behaviour of patients within secure unit settings 
 
Investigator: Mr Max Alford (Trainee Clinical Psychologist, University of 
Edinburgh) 
Please initial box 
1. I confirm that I have read and understand the information sheet (version 4 - 
15/08/2017) for the above study and have had the opportunity to consider the 
information and ask questions. 
 
2. I understand that my participation is voluntary and that I am free to withdraw at 
any time, without giving any reason, without my medical care or legal rights 
being affected. 
 
3. I understand that relevant sections of my medical notes and data collected 
during the study may be looked at by individuals from the regulatory authorities 
and from the Sponsor(s) (NHS Lothian and the University of Edinburgh) or from 
the/other NHS Board(s) where it is relevant to my taking part in this research. I 
give my permission for those individuals to have access to my records. 
 
4. I agree to my anonymised data being used in future ethically approved studies. 
 
5. I agree to my Psychiatrist being informed of my participation in this study  
 
6. I agree to take part in the above study. 
 
______________________ ________________ ________________ 
Name of Participant  Date Signature 
 
 
_________________________ ________________ ________________ 
Name of Person taking consent Date  Signature 
